ft 


AP-£3t>D  63 f 


V>y  DNA 12511-FX! 

—  «*«..  -o  ; 

COMPILATION  OF  LOCAL  FALLOUT  DATA  j 
FROM  TEST  DETONATIONS  1945-1962  j 

EXTRACTED  FROM  DASA  1251 


Volume  I -Continental  U.S.  Tests 


General  Electric  Company-TEMPO 

DASIAC 

816  State  Street 

^4  Santa  Barbara,  California  93102 

o 

1  May  1979 
Extract 


^  A  - 


Ao  7<?3/£ 


ft 

It  i  *,  •>  ,{,*» 

Vi  ■* 


JUi  I » 


CONTRACT  No.  DNA  001-79-C-0081 


APPROVED  FOR  PUBLIC  RELEASE; 
DISTRIBUTION  UNLIMITED. 


O  J)  f 

fnpaenua 

Ini JA* 11  »>o 


i ;  njrr-r- 
lS  1  •' 


THIS  WORK  SPONSORED  BY  THE  DEFENSE  NUCLEAR  AGENCY 
UNDER  RDT&E  RMSS  CODE  B33707WM  rSBQAADCOBBOB  H2SOOD. 


Prepared  for 
Director 

DEFENSE  NUCLEAR  AGENCY 
Washington,  D.  C.  20305 


79  12  11  037 


ms? 


Destroy  this  report  when  It  Is  no  longer 
needed.  Do  not  return  to  sender. 

pi  c«se  NOTIFY  THE  DEFENSE  NUCLEAR  AGENCY, 
ATTN*  STTI,  WASHINGTON,  D.C.  £0305,  1  Tfv 
YOUR  ADDRESS  IS  INCORRECT,  IF  YOU  WISH  TO 
R?UDELETED  FROM  THE  DISTRIBUTION  LIST ,  OR 
IF  THE  ADDRESSEE  IS  NO  LONGER  EMPLOYED  BY 
YOUR  ORGANIZATION. 


_ UNCLASSIFIED _ 

SECURITY  CLASSIFICATION  or  THU  RAGE  (Whm  Om  Ewl».,Q 

iff)  REPORT  DOCUMENTATION  PAGE 

‘  WBR  illlMir1  »  JI  jin ~t  accession, 

DN/yilsi-l-EX^  AV-£r*Pf'/H4T  Pi 

*  T‘Tli  *  -* — . . . . 

COMPILATION  OF lLOCAL  FALLOUT  DATA  FROM  TEST 
DETONATIONS  1945-1962  EXTRACTED  FROM  DASA  1251* J 
Volume  I —Continental  U.S.  Tests,  1  1 


READ  INSTRUCTIONS 
BtrORE  COMPLETING  FORM 

i  jSSSSBSSSSSSSSSk S3SS5TF 
/ 

S.  TYPE  Of  REPORT  *  PERIOD  COVERED 

Extract 

055555535 - BE — r“~ 


?ijAUTMORJ»^i-|p— 

Howard  A  /Hawthorne/  Editor 


».  PERFORMING  ORGANIZATION  NAME  ANO  ADDRESS  ' 

General  Electric  Company— TEMPO  ' 

DAS  I  AC. »  816  State  Street 
"Santa  Barbara ,  California  93102 

11.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS  ^ 

Director  —  /Jj' 

Defense  Nuclear  Agency  'TK'f/ J/O  I 
Washington,  D.C.  20305  /  J 

t4.  MONltORINC  AGENCY  NAME  A  ADDRESS/"/  cffTif8l?HBSH?»irolllfii  OlHne) 


to.  PROGRAM  ELEMENT,  PROJECT,  TASK 
AREA  UK^iiMtRt 

SubtasJ/  P99QAXM(5fQ9 

iz.  Report  date  v  /  J  ““ 

1  May  <17  9  / _ 

1).  NUMBER  OF  PAGES 

619  ■  v _ 

|  16.  SECURITY  Class  7o7  Thie  report) 

UNCLASSIFIED 


1S«.  DECLASSIFICATION/  DOWNGRADING 
SCHEDULE 


16.  DISTRIBUTION  STATEMENT  (ol  this  Report) 

Approved  for  public  release*,  distribution 

- -  -  J,  ■„ 

unlimited. 

/- 

SI  O, 

-r;  / 

17.  UISTRIBUTION  STATEMENT  (ol  III*  tbetrnct  entered  In  Block  ZO, 

1/  ditlmrfU  from  Report.)/  ^ 

9>  •>. 

-  ■»  > 

-*/*)  . 

■’U 

"■  t* 

is.  supplementary  notes 

V  ■« 

* 

\s  S 

3rT) 

1>  i 
-ft  *«..• 

This  work  sponsored  by  the  Defense  Nuclear  Agency  under  RDT&E  RMSS  Code 
B337079464  P99QAXDC00809  H2590D.  V  r, 

19.  KEY  WORDS  (Continue  oi.  tide  it  necettary  mnd  Identity  by  bloc  *  nuoiborj 

Nuclear  Weapons  Testing  Carlsbad,  New  Mexico 

Fallout  Alamogordo,  New  Mexico 

Radiological  Contamination  Nevada  Test  Site  ,  . 

Nuclear  Radiation 

20.  ABSTRACT  (Continue  on  nvara#  tide  II  nactutry  jnd  IdontHy  by  block  number) 

^  Fallout  patterns  from  U.S.  continental  nuclear  weapons  tests. 

Also  given  are  time  and  place  of  test  and  ambient  winds. 


KORM 
!  JAN  73 


1473 


EDITION  OF  1  NOV  66  IS  OBSOLETE 


UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  fPh.n  DmteBnlered) 


s/o7  y1/  S'  > 


PREFACE 


This  report  has  been  prepared  to  serve  as  an  unclassified  source 
of  information  and  data  concerning  the  atmospheric  nuclear  test  program 
conducted  by  the  United  States  prior  to  1963.  The  information  contained 
herein  was  reproduced  directly  from  the  classified  versions  of  the 
DASA  12S1  series  of  reports.  The  classified  material  which  was  deleted 
to  prepare  this  report  was  in  accordance  with  the  requirements  of  the 
Atomic  Energy  Act  of  1954  and  would  not  contribute  to  an  understanding 
of  the  radiation  interactions  with  personnel.  All  fallout  plots  and 
radiation  contours  are  presented  exactly  as  they  appeared  in  the  classi¬ 
fied  version  of  DASA  1251 . 


INTRODUCTION 


The  objective  of  this  report  is  to  provide  a  ready  reference  of 
fallout  patterns  and  related  test  data  for  those  engaged  in  the  anal¬ 
ysis  of  fallout  effects. 

This  compilation  was  extracted  from  DASA  1251  "Local  Fallout  from 
Nuclear  Test  Detonations"  (U)  Vol.  2  "Compilation  of  Fallout  Patterns 
and  Related  Test  Data"  (U)  Parts  1  through  3.  DASA  1251  Vol.  2  was  the 
work  of  Manfred  Morgenthau,  Harvy  Meieran,  Richard  Showers,  Jeffrey 
Morse,  Norman  Dombeck,  and  Arnoldo  Garcia  of  the  U.S.  Army  Nuclear 
Defense  Laboratory  under  Defense  Atomic  Support  Agency  (now  Defense 
Nuclear  Agency)  sponsorship. 

Although  local  (early)  fallout  is  emphasized,  the  data  presented 
will  be  useful  to  those  studying  world-wide  (delayed)  fallout  as  well. 

In  this  report  local  fallout  is  defined  as  all  fallout  which  consists 
principally  of  the  larger  particles  that  are  deposited  within  24  hours 
after  the  detona^iou.  World-wide  or  delayed  fallout  is  defined  as 
fallout  which  consists  of  very  small  particles  which  descend  very 
slowly  over  large  areas  of  the  earth’s  surface. 

Data  resulting  from  each  U.S.  detonation  are  presented  chronolog¬ 
ically.  For  each  detonation,  the  basic  information  useful  for  an  inter¬ 
pretation  of  the  fallout  data  is  tabulated  first.  This  is  followed  by 
both  on-site  and  off-site  fallout  patterns  where  available.  A  graph  of 
the  growth-rate  of  the  cloud  and  stem  is  presented  next.  Wind  speed 
and  direction  are  then  tabulated  as  a  function  of  altitude,  and  hodo- 
graphs  are  drawn  from  these  data. 


EXPLANATION  COMMENTS  ON  DATA  PRESENTED 
Fallout  Patterns 

One  or  more  fallout  patterns  are  given  for  each  event,  except  for 
those  shots  for  which  no  significant  residual  radiation  was  observed 
downwind  of  GZ  or  for  which  no  patterns  were  found  in  the  literature. 

In  the  remarks  included  on  the  basic  data  sheet  for  each  shot,  the 
individual  fallout  patterns  are  discussed  briefly;  some  comments  are 
made  for  those  shots  for  which  no  patterns  were  available.  The  dose- 
rate  contours  for  the  fallout  patterns  have  been  drawn  to  show  the 
gamma  dose  rate  in  roentgens  per  hours,  three  feet  above  the  ground,  in 
terms  of  the  one  hour  after  burst  reference  time.  The  t'1,1  approximation 
was  used  when  no  actual  decay  data  was  available  to  adjust  radiation 
measurements  to  the  one  hour  reference  time.  It  is  important  to  recog¬ 
nize  the  H+l  hour  is  used  as  a  reference  time,  and  that  only  the  con¬ 
tours  from  low  yield  weapons  are  complete  at  one  hour  after  burst.  For 
high  yield  weapons,  fallout  over  some  parts  of  the  vast  areas  shown  does 
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not  commence  until  many  hours  after  the  burst.  The  time  of  arrival  of 
fallout  is  indicated  on  some  of  the  fallout  patterns  by  "dot -dash"  lines. 
The  time  lines  are  intended  to  give  only  a  rough  average  arrival  time  in 
hours  as  estimated  from  the  wind  reports  and  the  available  monitoring 
information . 

Induced  Activity  Patterns 

The  contamination  resulting  from  low  air  bursts  is  due  primarily 
to  the  activity  induced  by  neutrons  which  are  captured  by  certain  ele¬ 
ments  in  the  soil,  notably  sodium,  manganese  and  aluminum.  The  re¬ 
sulting  radiation  field  is  circular  and  covers  a  limited  area  about 
ground  zero.  Weather  conditions  have  very  little  influence  on  the 
location  or  shape  of  the  induced  radiation  pattern.  However,  increas¬ 
ing  the  moisture  content  in  soils  can  increase  the  induced  activity 
levels.  The  rate  of  decay  of  the  induced  radiation  field  is  different 
from  the  decay  of  fission  products  and  depends  on  the  composition  of 
the  soil  over  which  the  weapon  was  detonated.  For  Nevada  soil,  the 
sodium  and  manganese  composition  generally  varies  by  a  factor  of  1.4 
to  2  and  the  aluminum  composition  varies  by  a  factor  of  3  to  7  within 
and  between  test  areas.  For  most  induced  activity  patterns  in  this 
report,  a  general  neutron -induced  decay  curve  for  Nevada  soil  was  used 
to  extrapolate  the  observed  dose  rates  back  to  H+l  hour.  For  a  few  in¬ 
duced  activity  patterns,  Na2*  decay  is  used  to  extrapolate  the  observed 
dose  rates  to  H+l  hour.  This  dec^y  rate  is  not  strictly  applicable  but 
ic  closaly  approxivaates  tho  observed  decay. 

hind  Tata 

The  ttrl*'»  p-t  wind  dy  ,;n  givie  surface  tnd  upper  air  winds  for  heights 
up  to  at  iea.'V  tie  top  of  the  nuclear  cloud.  These  data  are  presented 
for  times  as  Oose  to  shot  t.i* en  pr.ssibla  and  for  several  times  after 
shot.  Directions  are  in  degree  s  from  which  the  wind  is  blowing,  and  are 
measured  clockwise  from  norch.  Velocities  are  yn  statute  miles  per  hour. 
The  height  of  the  tropopaust  a  iot  time  is,  given  when  available.  Al¬ 
though  the  met  a  ore  logical  d-tta  ’  vre  taken  ii>  riose  proximity  to  ground 
zero,  they  do  not.  necessarily  -represent  tno  wind  field  downwind  from 
ground  zero  in  ip ace  and  firar. 

The  hodographs  are  drawn  for  a  s'A’it  balloon  rise  rate  of  5,000 
ft/h:r  and  are  presented  for  iilustvat  iv#,  purposes  only.  The  fa*-,  rates 
of  particles  vary  considerably  with  altitude;  therefore,  errors  will  re¬ 
sult  from  the  use  of  a  cons tanc  fall -rate  hodograph  for  fallout  predic¬ 
tion  In  general,  particles  in  higher  altitudes  levels  fall  faster  and 
the  percentage  change  in  che  falling  rate  is  greater  for  larger  particles. 
The  numbers  on  the  hodographs  represent  altitudes  in  thousands  of  feet. 

The  associated  points  represent  the  locations  on  the  surface  where  par¬ 
ticles  having  a  constant  fall -rate  of  5,000  ft/hr  could  land  if  they 
originated  over  C.Z  at  the  altitudes  shown.  The  letter  S  on  the  hodographs 
stands  for  "Surfice"  and  the  number  next  to  it  in  parenthesis  (for  the 
Nevada  shots)  is  the  site  elevation  of  ground  zero  in  feet  above  MSL. 


3 


OPERATION  TRINITY 


MST  GMT 

DATE.  l6  Jul  19^5  TTjuT  I9J+5 
TIME:  0529  1229 


TOTAL  YIELD:  19  kt 


FIFEBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


Sponsor:  LASL 

SITE:  57  miles  Northwest  of 
Alamogordo,  New  Mexico 
Coordinates:  330  1*0’  31"  N 

106°  28'  29".  W 

Site  elevation:  U,62U  ft 

HEIGHT  OF  BURST:  100  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst 

CLOUD  TOP  HEIGHT:  35,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  10,600  ft  MSL 

CRATER  DATA:  Diameter:  1,100  ft 
Depth:  9-5  ft 


REMARKS: 

Extensive  surveys  were  made  four  hours  after  the  shot  with  beta  and 
gamma  survey  meters-  The  measurements  were  adjusted  t,o  H+l  hour  by  using 
the  t*1’3  law  to  approximate  the  decay. 
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Figure  1 


sc 

Distance  From  GZ,  Statute  Milos 


Operation  TBINITY  off- site  dose  rate  contours  in  r/hr 
at  H+l  hour. 


TABLE  1  ALAMOGORDO,  NEW  MEXICO  WIND  DATA  TO R  OPERATION  TRINITY 


Altitude 

{MSL) 

H-hour 

H+lf  hours 

H+4  hours 

H+7  hours 

H+10t  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees  mph 

degrees 

mph 

degrees 

mph 

degrees 

mph 

5,100 

110 

04 

mmm 

m  “ 

mmm 

m 

m  •  • 

mm 

mmm 

m  m 

5,300 

160 

07 

330 

04 

160 

03 

240 

Cl 

l4o 

09 

6,000 

200 

06 

260 

03 

150 

03 

120 

02 

100 

04 

6,700 

230 

07 

230 

04 

l4o 

03 

140 

05 

100 

03 

7,300 

250 

08 

250 

04 

160 

03 

130 

07 

l4o 

05 

7,900 

250 

10 

270 

03 

160 

05 

130 

07 

150 

07 

8,500 

240 

08 

250 

04 

150 

05 

130 

06 

170 

07 

9,100 

230 

07 

230 

04 

170 

05 

130 

08 

07 

9,700 

220 

08 

230 

07 

190 

07 

140 

10 

XOw 

06 

10,300 

220 

12 

230 

10 

210 

10 

150 

10 

170 

05 

10,900 

220 

11 

230 

13 

200 

11 

150 

08 

180 

04 

11,500 

200 

08 

220 

12 

180 

11 

150 

05 

070 

02 

12,100 

190 

07 

170 

10 

170 

11 

190 

03 

310 

05 

12,700 

170 

09 

160 

11 

180 

11 

240 

03 

310 

06 

13,300 

170 

12 

160 

12 

190 

11 

240 

04 

320 

04 

13,900 

160 

12 

170 

14 

210 

12 

250 

06 

310 

05 

14,500 

150 

13 

l80 

16 

200 

13 

270 

08 

290 

06 

15,100 

l4o 

13 

180 

15 

180 

13 

280 

10 

280 

06 

15,700 

130 

16 

190 

13 

170 

16 

200 

08 

290 

06 

16,300 

120 

16 

190 

12 

170 

16 

270 

05 

280 

07 

16,900 

140 

12 

190 

07 

190 

11 

250 

04 

290 

05 

17,500 

160 

10 

160 

07 

210 

03 

240 

05 

£70 

03 

17,600 

150 

13 

... 

-- 

— 

.. 

— 

— 

18,100 

— 

-- 

170 

05 

320 

02 

260 

05 

270 

03 

18,600 

150 

12 

... 

-- 

-- 

--- 

mm 

mm 

18,700 

— 

— 

210 

04 

280 

02 

260 

06 

270 

01 

19,300 

- — 

-. 

220 

03 

270 

03 

250 

06 

130 

03 

19,600 

180 

04 

--- 

--- 

m 

... 

-- 

... 

m  m 

19,900 

— 

— 

... 

•*  m 

270 

02 

250 

06 

180 

05 

20,600 

250 

04 

--- 

m  m 

... 

mmm 

■1  m 

mm 

21,600 

240 

08 

m  m 

mmm 

mm 

mm 

21,700 

... 

«« 

... 

m  m 

mmm 

mm 

220 

11 

210 

08 

22,600 

220 

11 

--- 

mm 

mmm 

mm 

m  m 

mmm 

22,900 

... 

mm 

mmm 

mm 

190 

17 

210 

16 

23,600 

220 

15 

... 

mm 

mmm 

mm 

... 

m  ■■ 

saw 

24,600 

220 

15 

m  m 

mmm 

mm 

— 

... 

m  m 

29,600 

230 

16 

... 

-- 

... 

m  m 

... 

mm 

.. 

34,600 

230 

27 

... 

m  m 

mmm 

m  m 

mm 

mmm 

•  • 

39,600 

240 

19 

m  m 

mmm 

mm 

•  •  m 

mm 

mmm 

mm 

44,500 

290 

18 

•  •• 

mm 

mmm 

mm 

»«»  m 

mm 

mmm 

mm 

48,600 

280 

11 

... 

mm 

mmm 

mm 

— 

mm 

... 

-- 

Net's:  At  H-hour  the  surface  air  pressure  was  12.39  pal  and  the  tenperature  21. 8**2, 
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Figure  3  .  Hodographs  for  Operation  TRINITY 


OPERATION  RANGER  - 


Able 


PST  GMT 

DATE:  27  Jan  1951  27  Jan  1951 
TIME:  05^5  1345 


TOTAL  YIELD:  1  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  3*^  msec 

Time  to  2nd  maximum:  NM 

Radius  at  2nd  maximum:  NM 


Sponsor:  LASL 

SITE:  NTS  -  Frenchman  Flat 
36°  i*8'  N 

115°  57 '  w 

Site  elevation:  3,140  ft 

HEIGHT  OF  BURST:  1,060  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst 

CLOUD  TOP  HEIGHT:  17,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  No  available 


REMARKS: 

No  local  fallout.  An  induced-activity  pattern  was  constructed 
from  readings  taken  from  H+l-g-  hours  and  to  H+l|  hours  along  azimuths 
west  and  south  of  GZ.  No  decay  correction  was  used.  All  the  values 
below  20  mr/hr  were  measured  with  Geiger-Mueller  type-26'10A  survey 
instruments.  The  values  above  20  mr/hr  were  measured  with  high- 
and  low-range  Juno  ionization- type  meters. 
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TABLE  2  NEVADA  WIND  DATA  FOR  OPERATION  RANGER 


ABLE 


Altitude 

(MSL) 

H-l*  hours 

H-hour 

H+1-l  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

130 

03 

130 

02 

Calm' 

Calm 

4,000 

140 

03 

140 

02 

Calm 

Calm 

5,000 

230 

07 

230 

06 

230 

05 

6,000 

210 

21 

190 

13 

l80 

07 

7,000 

210 

21 

220 

16 

220 

14 

8,000 

240 

l4 

270 

13 

290 

13 

9,000 

260 

17 

280 

17 

300 

17 

10,000 

260 

20 

280 

21 

300 

21 

12,000 

260 

20 

280 

24 

300 

28 

14,000 

- — 

— 

270 

21 

270 

21 

16,000 

260 

20 

250 

16 

250 

15 

18,000 

a  m 

270 

35 

270 

35 

20,000 

270 

-J5 _ 

270 

35 

NOTES: 


1*  Wind  data  was  obtained  from  the  Ranger  control  point  located  on 
the  slope  of  a  mountain  approximately  10  miles  (in  a  southwesterly 
direction)  from  Frenchman  Lake. 

2.  Trqpopause  height  was  33,000  ft  MSL. 

3.  H-hour  values  were  determined  by  interpolation  between  the  H-l* 
and  H+l£  hour  values. 

4.  The  surface  air  pressure  was  13.10  psi,  the  temperature  -2.0°C 
and  the  relative  humidity  73$. 


Figure  7  .  Hodographs  for  Operation  Ranger  - 
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Able 


OPERATION  RANGER  - 


Baker-1 


Sponsor:  LASL 

SITE:  NTS  -  Frenchman  Flat 
36°  U8'  N 

115°  57'  W 

Site  elevation:  3 >l40  ft 
HEIGHT  OF  BURST:  1,080  ft 


FIREBALL  DATA: 

Time  to  1st  minimum:  6.8  msec 

Time  to  2nd  maximum:  NM 

Radius  at  2nd  maximum:  NM 


CRATER  DATA:  No  crater 


REMARKS: 

No  local  fallout.  An  idealized  induced-activity  pattern  was 
constructed  from  readings  taken  from  H+lij  hours  and  to  H+lg  hours 
along  one  azimuth  west  of  GZ.  No  decay  correction  was  used.  All 
the  values  "below  20  mr/hr  were  measured  with  Geiger-Mueller  type 
2610A  survey  instruments.  The  values  above  20  mr/hr  were  measured 
with  high-  and  low-range  Juno  ionization- type  meters. 


TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst 


CLOUD  TOP  HEIGHT:.  35,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  Not  available 


PST  GMT 

DATE:  28  Jan  1951  28  Jan  1951 
TIME:  0552  1352 


TOTAL  YIELD:  a  kt 
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TABLE  3 


NEVADA  WIND  DATA  FOR  OPERATION  RANGER 


BAKER- 1 


Altitude 

(MSL) 

H-lr  hours 

H-hour 

H+3-fr  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

200 

03 

190 

07 

180 

09 

4,000 

200 

05 

190 

07 

190 

09 

5,000 

240 

13 

240 

12 

240 

12 

6,000 

230 

18 

240 

15 

£40 

14 

7,000 

240 

15 

250 

10 

250 

07 

8,000 

260 

12 

270 

09 

270 

08 

10,000 

260 

13 

280 

15 

300 

18 

12,000 

250 

15 

270 

18 

290 

21 

15,000 

— 

-- 

(310) 

(23) 

(310) 

(23) 

16,000 

— 

-- 

310 

24 

310 

24 

18,000 

— 

— 

310 

31 

310 

31 

20,000 

— 

-- 

300 

26 

300 

26 

25,000 

— 

-- 

290 

4l 

290 

41 

30,000 

-  •  “ 

-- 

290 

38 

290 

38 

NOTES: 

1.  Numbers  in  parenthesis  are  estimated  values. 

2.  Wind  data  was  obtained  from  the  Ranger  control  point 
located  on  the  slope  of  a  mountain  approximately  10  miles 
(in  a  southwesterly  direction)  from  Frenchman  Lake. 

3*  Tropopause  height  was  32,000  ft  MSL. 

4.  H-hour  values  were  determined  by  interpolating  between 
the  H-I4  and  H+l£  hour  values. 

5.  The  surface  air  pressure  was  13.04  psi,  the  temperature 
-2.8°C,  and  the  relative  humidity  87^. 


OPERATION  RANGER  - 


Easy 


PST  GMT 

DATE;  1  F6b  1951  1  Feb  1951 

TIME:  0547  1347 


TOTAL  YIELD;  1  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  5*0  msec 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


Sponsor:  I/.SL 

SITE:  NTS  -  Frenchman  Flat 
360  48 '  N 
115°  57  *  W 

Site  elevation:  3>l4o  ft- 

HEIGHT  OF  BURST:  1,080  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst 

CLOUD  TOP  HEIGHT:  12,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  Not  available 


CRATER  DATA:  No  crater 


REMARKS: 


No  local  fallout.  Induced  activity  pattern  was  constructed  from  readings 
taken  from  H+l  hour  and  to  H+lj  hours  along  four  azimuths:  north,  east, 
south,  and  west.  No  decay  correction  was  used.  All  the  values  below 
20  mr/hr  were  measured  with  Geiger-Mueller  type  2610A  survey  instruments. 
The  values  above  20  mr/hr  were  measured  with  high*  and  low*range  Juno 
ionization-type  meters. 
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TABLE  4  NEVADA  WIND  DATA  FOR  OPERATION  RANGER  -  EASY 


Altitude 

(MSL) 

H-li  hours 

H-hour 

H+l£ 

hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

dogreeo 

mph 

degrees 

mph 

Surface 

020 

03 

010 

02 

Calm 

Calm 

4,000 

020 

05 

010 

02 

Calm 

Calm 

5,000 

020 

17 

030 

11 

040 

06 

6,000 

100 

09 

060 

10 

010 

10 

7,000 

050 

16 

360 

18 

3^0 

21 

8,000 

360 

23 

340 

29 

330 

32 

9,000 

340 

31 

340 

26 

340 

24 

10,000 

3^0 

26 

340 

30 

340 

32 

12,000 

330 

26 

340 

45 

340 

62 

NOTES: 

1.  H-hour  values  were  determined  by  interpolating  between 
the  H-lJ"  and  H+l-^  hour  values. 

2.  Wind  data  was  obtained  from  the  Ranger  control  point 
located  on  the  slope  of  a  mountain  approximately  10 
miles  (in  a  southwesterly  direction)  from  Frenchman 
Lake. 

3«  Tropopause  height  was  > 000  ft  MSL. 

4.  The  surface  air  pressure  was  13*33  psi,  the  temperature 
-11. 5°C  and  the  relative  humidity  89$* 


Figure  12 .  Hodographs  for  Operation  RANGER  - 


OPERATION  RANGER  - 


Baker  2 


PST  GMT  Sponsors  LASL 

DATE:  2  Feb  1951  2  Feb  1951 

TIME:  O5U9  I3I+9  SITE:  NTS  -  Frenchman  Flat 

36°  48 '  N 

115°  57'  W 

Site  elevation:  3>l40  ft 

TOTAL  YIELD:  8  kt 

HEIGHT  OF  BURST:  1,100  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst 

8.9  to  9-2  msec 
NM 

NM  CLOUD  TOP  HEIGHT:  28,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  Not  available 


REMARKS: 


FIREBALL  DATA: 

Time  to  1st  minimum: 
Time  to  2nd  maximum: 
Radius  at  2nd  maximum: 

CRATER  DATA:  No  crater 


No  local  fallout.  Induced-activity  pattern  was  constructed  from  8 
surveys  made  from  H+l  and  to  H+28  hours  along  stakes  placed  100  yd 
apart  on  four  azimuths,  north,  east,  south,  and  west.  Decay  cor¬ 
rections  were  made  from  measurements  along  the  west  azimuth.  All 
the  values  below  20  mr/hr  were  measured  with  Geiger-Mueller  type 
2610A  survey  instruments.  The  values  above  20  mr/hr  were  measured 
with  high-  and  low-range  Juno  ionization-type  meters. 
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TABLE  s  NEVADA  WIND  DATA  FOR  OPERATION  RANGER  -  BAKER -2 


Altitude 

(MSL) 

H-lr 

hours 

H-hour 

H+lu  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

Calm 

Calm 

Calm 

Calm 

4,000 

Calm 

Calm 

Calm 

Calm 

Calm 

Calm 

5,000 

180 

02 

190 

02 

190 

02 

6,000 

240 

01 

230 

05 

220 

07 

7,000 

190 

10 

210 

15 

220 

17 

8,000 

190 

22 

210 

26 

220 

30 

9,000 

240 

26 

250 

26 

260 

26 

10,000 

260 

24 

260 

25 

270 

28 

12,000 

280 

29 

290 

33 

290 

36 

14,000 

290 

22 

290 

35 

290 

43 

15,000 

— 

•  • 

(290) 

(45) 

(290) 

(45) 

16,000 

— 

-- 

290 

47 

290 

47 

18,000 

— 

280 

43 

280 

43 

20,000 

290 

51 

290 

51 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  from  the  Ranger  control  point 
located  on  the  slope  of  a  mountain  approximately  10 
miles  (in  a  southwesterly  direction)  from  Frenchman 
Lake. 

3.  H-hour  values  were  determined  by  interpolating  between 
the  H-lf-  and  H+l£  hour  values. 

4.  Tropopause  height  was  38,000  ft  MSL. 

5*  The  surface  air  pressure  was  12. 8l  psi,  the  temperature 
-9*2°C  and  the  relative  humidity  79p» 
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OPERATION  RANGER  -  Fox 

Sponsor:  LASL 

SITE:  NTS  -  Frenchman  Flat 
36°  48>  N 
115°  57'  W 

Site  elevation:  3>l40  ft 
HEIGHT  OF  BURST;  1,1*35  ft 


FIREBALL  DATA: 

Time  to  1st  minimum: 
Time  to  2nd  maximum: 
Radius  at  2nd  maximum: 


CRATER  DATA:  No  Crater 


REMARKS: 

No  local  fallout.  Induced-activity  pattern  was  constructed  from 
readings  taken  from  H+J  hours  and  to  H+l£  hours  along  azimuth.  No 
decay  correction  was  used.  All  the  values  below  20  mr/hr  were  measured 
with  Gel ger-Mue Her  type-26lOA  survey  instruments.  The  values  above 
20  mr/hr  were  measured  with  high-  and  low-range  Juno  ionisation-type 
meters. 


TYPE  OF  BURST  AND  PIACEMENT: 

Air  burst 

7.6  to  15.1*  msec 
NM 

NM  CLOUD  TCP  HEIGHT:  1+3,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  27,000  ft  MSL 


PST  GMT 

DATE:  6  Feb  1951  6  Feb  1951 
TIME:  0547  1347 


TOTAL  YIELD:  22  kt 


Distance  From  QZ,  Yards 

Figure  15  .  Operation  RANGES  •-  Fox.  On-site  dose  rate 

contours  in  r/hr  at  H+l  hour. 


TABLE  6  NEVADA  WIND  DATA  FOR  OPERATION  RANGER 


Altitude 

(MSL) 

H-lr  hours 
Dir 

Speed 

feet 

degrees 

mph 

Surface 

150 

02 

4,000 

140 

02 

5,000 

050 

08 

6,000 

350 

10 

7,000 

310 

09 

3,000 

2?0 

12 

9,000 

290 

21 

10,000 

310 

31 

12,000 

330 

51 

14,000 

340 

49 

15,000 

(340) 

(53) 

16,000 

330 

56 

18,000 

330 

45 

20,000 

310 

56 

25,000 

300 

58 

30,000 

290 

52 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Mini  data  was  obtained  from  the  Ranger  control 
point  located  on  the  slope  of  a  mountain  approxi 
mately  10  miles  (in  a  southwesterly  direction) 
from  Frenchman  Lake. 

3*  Tropopauae  height  was  40,000  ft  MSL. 

4.  The  surface  air  pressure  was  13*16  .psi,  the 
temperature  -2.0°C  and  the  relative  humidity 


OPERATION  BUSTER  -  JANGLE 


Able 


PST  CMT 

DATE:  22  Oct  1951  22  Oct  1951 
TIME:  0600  1400 

TOTAL  YIELD:  <0.1  kt 


:?IREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  IASI' 

SITE:  NTS  -  Area  ?  -  Station  5 
37°  05'  02”  N 

116°  01'  26"  W 

Site  elevation:  4,169.17  ft 

HEIGHT  OF  BURST:  100  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tcwer  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  8,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  6,700  ft  MSL 


REMARKS: 

Gamma  contamination  was  insignificant.  The  alpha  contamination 
shown  is  based  upon  readings  taken  on  D  day  and  D+l  and  is  reported 
in  counts  per  minute  with  50$  geometry.  Missiles  were  scattered  over 
a  500-yard  radius.  Readings  on  some  pieces  were  greater  than  20,000 
counts  pAr  minute . 
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TABLE  7  NEVADA  WIND  DATA  FOR  OPERATION  BUST  EE -JANGLE  -  ABLE 


Altitude  ‘ 
(MSL) 

H-hour 

H+l  hour 

H+7  hours 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

320 

06 

320 

09 

270 

07 

5,000 

320 

10 

320 

10 

320 

07 

6,000 

310 

17 

310 

17 

320 

05 

7,000 

310 

20 

310 

20 

330 

03 

8,000 

310 

20 

310 

20 

330 

06 

9,000 

310 

21 

310 

21 

320 

07 

10,000 

300 

20 

300 

20 

300 

07 

12,000 

320 

29 

320 

29 

320 

22 

lit,  000 

320 

39 

320 

39 

320 

33 

15,000 

... 

m  m 

320 

41 

310 

38 

16,000 

320 

5  4 

320 

54 

310 

43 

18,000 

320 

55 

320 

55 

310 

39 

20,000 

320 

kj 

320 

47 

320 

57 

23,000 

mmm 

mm 

320 

55 

mmm 

«•  m 

25,000 

320 

61 

— 

320 

87 

*  NOTE: 

Wind  data  was  obtained  by  the  Mercury  Weather  Station  located  at 
the  C.  P.  At  H-hour  the  pressure  at  ground  zero  was  87k  mb,  the 
temperature  5.8°C  and  the  relative  humidity  22  percent. 


Figure  19.  Hodognphs  for  Operation  BUSTER- JANGLE  —  Able. 
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(DERATION  BUSTER -JANGLE 


Baker 


PST  OCT  Sponsor;  LASL 

DATE:  28  Oct  1951  20  Oct  1951 

TIME:  0720  1520  SITE;  NTS  -  Are#  7  -  Station  3 

37°  05*  06"  N 
116°  01'  12"  W 

Site  elevation;  U,193  ft 

TOTAL  YIELD:  3.5  kt 

mom  of  rust;  1,118  ft 


CLOUD  TOP  HEIGHT;  ’1,700  ft  MSL 
CLOUD  BOTTOM  HEIGHT;  23,000  ft  MSL 

FIREBALL  DATA: 

•time  to  1st  minimum:  5*5  to  6.0  msec 

Time  to  2nd  maximum:  NM  CRATER  DATA;  No  crater 

Radius  at  2nd  maximum:  NM- 

TXPE  OF  BURST  AND  PLACEMENT; 

Air  burst  over  Nevada  soil 


REMARKS:  r 

The  contours  resulting  from  this  shot  vcjv  due  primarily  to  neutron- 
induced  activity.  Readings  were  obtained  l\v  monitors  during  area 
surveys  or  recovery  operations  and  were  takor.  3  ft  above  ground  with 
TIB  or  SU-10  ionlza^i  jjjj-chamber  survey  meters*  The  pattern  was  obtained 
from  readings  taken  at>H+ll  hours  and  correoU'd  to  H+l  hour,  using  the 
decay  curve  for  neutvon-induced  activity  in  Nevada  soil 


i 


Tl 


1 


I 


j 
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NOTES: 

X.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  by  the  Mercury  Weather 
Station  at  the  C.  P. 

3.  Trcrpqpause  height  vas' '39,000  ft  MSL. 

4.  At  H-hour  the  pressure  at  ground  zero  vas  877  mb,  the 
temperature  11.4°C  and  the  relative  humidity  20  percent. 


SCALE 


H~Hour 


OPERATION  BUSTER -JANGLE  -  Charlie 

Sponsor:  IASL 

SITE:  NTS  -  Areas  7  - 
Station  3 
37®  05'  06"  N 
116°  01*  13"  W 

Site  elevation:  4,193  ft 

HEIGHT  OF  BURST:  1,132  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
FIREBALL  DATA:  Air  burst  over  Nevada  soil 

Time  to  1st  minimum:  12.5  to  13.0  msec 

Time  to  2nd  maximum:  130  to  135  msec 

Radius  at  2nd  maximum:  NM 

Cl  il>  TOP  HEIGHT:  4l,000  ft  MSL 

CRATER  DATA:  No  crater  CLOUD  BOTTOM  HEIGHT:  27,000  ft  MSL 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to  neutron- 
induced  activity.  Readings  were  obtained  by  monitors  during  area 
surveys  or  recovery  operations  and  were  taken  3  ft  above  ground  with 
TIB  or  SU-10  ionization-chamber  survey  meters.  The  pattern  was 
obtained  from  readings  taken  at  H+9  hours  and  corrected  to  H+l  hour 
using  the  decay  curve  for  neutron -induced  activity  in  Nevada  soil. 


P  ST  OCT  v 

DATE:  30  Oct  1951  30  Oct  195 1 
TIME:  0700  1500 


TOTAL  YIELD:  14  kt 
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TABLF  9  NEVADA  WIND  DATA  FOR  OPERATION  BUST® -JANGLE  -  CHARLIE 

Altitude  H-hour  H+l  hour  H+3  hours  H+6  hours 

(MSL)  Dir  Speed  Dir _ Speed  Dir _ Speed  Dir _ Speed 


feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

360 

06 

360 

06 

310 

05 

090 

06 

5,000 

— 

-- 

340 

07 

Calm 

Calm 

040 

03 

6,000 

290 

05 

290 

05 

Calm 

Calm 

02C 

05 

7,000 

— 

— 

290 

06 

Calrll 

Calm 

350 

05 

8,000 

290 

12 

290 

12 

260 

02 

300 

08 

9,000 

--- 

-- 

270 

13 

270 

02 

280 

08 

10,000 

230 

06 

230 

06 

250 

05 

290 

05 

12,000 

130 

07 

130 

07 

180 

06 

090 

03 

14,000 

080 

09 

080 

09 

100 

05 

070 

08 

15,000 

(080) 

(10) 

070 

07 

090 

09 

040 

10 

16,000 

080 

12 

080 

12 

070 

13 

050 

15 

18,000 

090 

20 

090 

20 

050 

20 

060 

13 

20,000 

070 

24 

070 

24 

050 

16 

090 

10 

23,000 

060 

29 

— 

— 

— 

— 

— 

— 

25,000 

050 

32 

050 

32 

060 

25 

040 

18 

30,000 

050 

35 

— 

— 

050 

38 

030 

28 

35,000 

060 

29 

— 

— 

060 

31 

030 

20 

40,000 

230 

40 

— 

-- 

— 

— 

220 

12 

45,000 

— 

-- 

— 

-- 

— 

— 

220 

05 

50,000 

— 

-- 

— 

— 

— 

— 

290 

17 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  by  the  Mercury  Weather  Station  located  at 
the  C.  P. 

3*  Tropopause  height  was  38,000  ft  MSL. 

4.  At  H-hour  the  pressure  at  ground  zero  was  872  mb,  the  temperature 
5»3°C  and  the  relative  humidity  14  percent. 


OPERATION  BUSTER-JANGLE  - 


Dog 


PST  GOT 

DATE:  1  Nov  1951  1  Nov  1951 

TIME:  0730  1530 


TOTAL  YIELD:  21  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  15-6  msec 

Time  to  2nd  maximum:  160  to  175 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE:  NTS  -  Area  7  - 
Station  3 
37°  05’  05"  N 
116°  01"  11"  W 

Site  elevation:  4,193  ft 

HEIGHT  OF  BURST:  1,417  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  over  Nevada  soil 

msec 


CLOUD  TOP  HEIGHT:  46,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  31,000  ft  MSL 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to  neutron- 
induced  activity.  Readings  were  obtained  by  monitors  during  area 
surveys  or  recovery  operations  and  were  taken  3  ft  above  ground  with 
TIB  or  SU-10  ionization-chamber  survey  meters.  The  pattern  was  obtained 
from  readings  taken  at  H+25*r  hours  and  corrected  to  H+l  hour  using  the 
decay  curve  for  neutron-induced  activity  in  Nevada  soil 
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Distance  From  GZ,  Yards 


TABLE  10  NEVADA  WIND  DATA  FOR  OPERATION  BUSTER-JANGLE  -  DOG 


Altitude 

(MSL) 

H-hour 

H+l?  hours 

H+2^  hours 

H+5y  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

'Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

degrees 

,  mph 

Surface 

340 

02 

040 

07 

350 

17 

360 

08 

’5,000 

--- 

-- 

360 

07 

360 

17 

020 

08 

6,000 

320 

14 

330 

10 

350 

15 

030 

10 

7,000 

— 

— 

340 

17 

330 

10 

010 

15 

8,000 

320 

35 

350 

24 

330 

13 

350 

13 

9,000 

— 

— 

350 

20 

310 

18 

320 

12 

10,000 

320 

37 

350 

18 

340 

26 

320 

lb 

12,000 

320 

38 

320 

31 

340 

48 

340 

35 

14,000 

320 

4l 

330 

40 

340 

52 

340 

47 

15,000 

(320) 

(45) 

(320) 

(45) 

(340) 

(50) 

340 

47 

16,000 

320 

48 

320 

49 

340 

49 

330 

38 

18,000 

320 

60 

320 

53 

330 

63 

330 

63 

20,000 

320 

63 

320 

54 

330 

76 

330 

66 

23,000 

320 

58 

- — 

-- 

— 

— 

— 

— 

25,000 

320 

58 

330 

52 

— 

-- 

— 

— 

30,000 

320 

73 

— 

-- 

- — 

-- 

— 

•*  •* 

35,000 

320 

76 

— 

-- 

— 

— 

— 

— 

40,000 

320 

80 

“  “  - 

“  *" 

“  —  ” 

“  “  “ 

“  - 

NOTES: 

1.  Numbers  In  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  by  the  Mercury  Weather  Station  located  at 
the  C.  P. 

3.  Tropopause  height  was  38 >000  ft  MSL, 

4.  At  H-hour  the  pressure  at  ground  zero  was  876  mb,  the  temperature 
15.5°C  and  the  relative  humidity  43  percent. 


I 


> 
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Figure  28  .  Holographs  for  Operation  BUSTER-JANGLE 


OPERATION  BUSTER-JANGLE  -  Easy 


PST 

GCT 

Sponsor:  IASL 

DATE: 

5  Nov  1951 

5  Nov  1951 

TIME: 

0830 

I63O 

SITE:  NTS  -  Area  7  -  Station  1 

37°  05'  31”  N 

116°  01'  28"  W 

Site  elevation:  4,224  ft 

TOTAL 

YIELD:  31.0 

kt 

HEIGHT  OF  BURST:  1,314  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  over  Nevada  soil 

FIREBALL  DATA; 

Time  to  1st  minimum:  15  to  20  msec 

Time  to  2nd  maximum:  190  to  210  msec  CLOUD  TOP  HEIGHT:  50,000  ft  MSL 

Radius  at  2nd  maximum:  NM  CLOUD  BOTTOM  HEIGHT:  35 >000  ft  MSL 

CRATER  DATA:  No  crater 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to 
neutron-induced  activity.  Readings  were  obtained  by  monitors  during 
area  surveys  or  recovery  operations  and  were  taken  3  ft  above  ground 
with  TIB  or  SU-10  ionization  chamber  survey  meters.  The  pattern  was 
obtained  from  readings  taken  at  H+24  hours  and  corrected  to  H+l  hour, 
using  the  decay  curve  for  neutron-induced  activity  in  Nevada  soil 
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Distance  From  GZ,  Yards 


Upper  Limit - 

Cloud  Top  Height 


Cloud  Top  HetgM- 
50,000  Feet 


Lower  Limit 
Cloud  Top  Heigh: 


Cloud  Bottom  Height- 
35,000  Feet  | 


o  Theodolite  Doto 
-  Photographic  Doto 


Time,  Minutee 


Figure  30  .  Cloud  Dimensions:  Operation  BUSTER-JANGLE  - 
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TABLE  11  NEVADA.  WIND  DATA  FOR  OPERATION  BUSTER- JANGLE 


EASY 


Altitude 

(MSL) 

H-hour 

H+5 

hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

020 

15 

020 

10 

5,000 

- - 

-- 

020 

16  > 

6,000 

010 

29 

010 

18 

7,000 

— 

360 

18 

8,000 

020 

18 

020 

16 

9,000 

— 

-- 

040 

18 

10,000 

050 

21 

070 

22 

12,000 

040 

25 

040 

25 

14,000 

010 

36 

15,000 

(360) 

(37) 

360 

36 

16,000 

340 

37 

340 

35 

18,000 

350 

26 

340 

28 

20,000 

320 

22 

310 

26 

25,000 

360 

38 

360 

38 

28,000 

350 

32 

— 

— 

30,000 

350 

31 

— 

-- 

35,000 

350 

40 

---- 

-- 

40,000 

340 

52 

— 

-- 

45,000 

330 

63 

“ 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  by  the  Mercury  Weather 
Station  located  at  the  C.  P. 

3.  Trqpopause  height  was  35,000  ft  MSL. 

4.  At  H-hour  the  pressure  at  ground  zero  was  878  mb,  the  tempe  ratui-e 
11. 3° C  and  the  relative  humidity  17$. 
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OPERATION  BUSTER-JANGLE  - 


Sugar 


Sponsor:  DOD 

SITE:  NTS  -  Area  9 

37°  07'  54"  N 

116°  02'  19"  W 

Site  elevation:  4,215  ft 

HEIGHT  OF  BURST:  3-5  ft 


FIREBALL  DATA: 

Time  to  1st  minimum:  6-7  J&sec 
Time  to  2nd  maximum:  NM 

Radius  at  2nd  maximum:  NM 


CRATER  DATA:  Diameter:  90  ft  maximum  dose  rate:  7500  r/hr  at  H+l 

Depth:  21  ft  at  crater  lip  hour 

Volume:  50,000  ft3 


REMARKS: 

The  contamination  resulting  from  this  shot  was  well  documented  to 
several  thousand  yards.  The  on-site  pattern  was  drawn  from  the  data 
and  maps  of  three  scientific  projects  and  can  he  considered  reliable. 
Direct  measurements  of  radiation  fields  at  one  hour  aftei  hurst  were 
obtained  with  constant-recording  scintillation  counters.  Additional 
readings  were  taken  with  AN/FDR-T1B  survey  meters  over  the  period  24 
to  70  hour.s  after  burst.  These  readings  were  corrected  to  the 
reference  time  of  one  hour  by  the  use  of  the  t*1*3  decay  approximation. 
The  off-site  pattern  is  less  reliable  because  only  a  limited  number 
of  readings  were  available. 


TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  from  platform 
on  Nevada  soil 

CLOUD  TOP  HEIGHT:  15,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  11,000  ft  MSL 


PST  GMT 

DATE:  19  Nov  1951  19  Nov  1951 
TIME:  0900  1700 


TOTAL  YIELD:  1.2  kt 


55 


Oittonco  From  GZ  ,Yord* 

Operation  BUSTER- JANGLE  -  Sugar. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 


TABLE  12  NEVADA  WIND  DATA  FOR  OPERATION  BUSTER-JANGLE 


SUGAR 


Altitude 

(MSL) 

H-hour 

H+l  hour 

H+4  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

190 

02 

Calm 

Calm 

180 

09 

5,000 

— 

— 

Calm 

Calm 

170 

12 

6,000 

170 

15 

170 

15 

170 

18 

7,000 

--- 

— 

180 

23 

180 

26 

8,000 

180 

30 

180 

30 

100 

31 

9,000 

— 

-- 

200 

32 

180 

35 

10,000 

200 

37 

200 

37 

190 

42 

12,000 

200 

42 

200 

42 

210 

51 

14,000 

210 

46 

210 

46 

210 

44 

15,000 

— 

— 

210 

47 

210 

45 

16,000 

210 

51 

210 

51 

POO 

66 

18,000 

200 

72 

200 

72 

POO 

55 

20,000 

200 

62 

200 

62 

1;K> 

69 

25,000 

210 

71 

v  •  <m 

•  ~ 

-- 

30,000 

210 

80 

™  — 

— 

— 

35,000 

210 

90 

—  ~  “ 

NOTES: 

1.  Wind  data  was  obtained  by  the  Mercury  Weather  Station 
located  at  the  C.  P. 

2.  At  H-hour  the  pressure  of  ground  zero  was  87 1.5  mb, 
the  temperature  1°C  and  the  relative  humidity 
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OPERATION  BUSTJS -JANGLE  - 


Uncle 


Sponsor:  DOD  -  LASL 

SITE:  NTS  -  Area  10 
37°  10'  11"  N 

lltf>  08'  33"  W 

Site  elevation:  4,299  ft 

HEIGHT  OF  BURST:  -17  ft 
Underground 

TYPE  OF  BURST  AND  PIA  CEMENT: 
Underground  burst  -  Filled 
shaft  in  Nevada  soil 

CLOUD  TOP  HEIGHT:  11,500  ft  NSL 

CLOUD  BOTTOM  HEIGHT:  Not  available 

CRATER  DATA:  Diameter:  260  ft  Maximum  dose  rate:  ~  7500  r/hr  at  H+l  hour 
Depth:  53  ft  at  crater  lip 

Volume:  980,000  ft3 


REMARKS: 

The  contamination  resulting  from  this  shot  was  well  documented  to 
several  thousand  yards.  The  on-site  pattern  was  drawn  from  the  data 
end  maps  of  three  scientific  projects  and  can  be  considered  reliable. 
Direct  measurements  of  radiation  fields  at  one  hour  after  burst  were 
obtained  with  constant-recording  scintillation  counters.  Additional 
readings  were  taken  with  AN/PDR-T1B  survey  meters  over  *he  period 
24  to  70  hours  after  burst.  These  readings  were  corrected  to  the 
reference  time  of  one  hour  by  the  use  of  the  t”1**  decay  approximation. 
The  off-site  pattern  is  less  reliable  because  only  a  limited  number 
of  readings  were  available. 


PST  GMT 

DATE:  29  Nov  195 1  29  Nov  195 1 
TIME:  1200  2000 


TOTAL  YIELD:  1.2  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 
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Cloud  Heiglt  (MSL)  and  Diameter,  10s  Fa 


TABLE  13  NEVADA  WIND  DATA  FOB  OPERATION  BUSTER-JANGLE  -  UNCLE 


Altitude 

(msl) 

ft-Hour 

tt+l  Hour 

Dir 

Speed 

T  Mr  .  _ 

Speed 

feet 

degrees 

mph 

degrees 

wph 

Surface 

ISO 

02 

040 

03 

5,000 

mmtm 

05C 

03 

6,000 

190 

06 

290 

05 

7,000 

—  . 

ISO 

09 

8,000 

210 

17 

210 

17 

9,000 

— 

■»  m 

220 

24 

10,000 

230 

24 

220 

25 

12,000 

240 

28 

250 

22 

14,000 

250 

29 

250 

21 

15,000 

— 

260 

26 

16,000 

250 

34 

250 

30 

18,000 

250 

34 

250 

36 

20,000 

250 

34 

250 

41 

25,000 

250 

41 

250 

41 

30,000 

250 

43 

250 

43 

NOTES: 

1.  Wind  data  was  obtained  by  the  Mercury  Weather  Station 
located  at  the  C.  P. 

2.  At  H-hour  the  pressure  at  GZ  was  8? 2  mb,  the  temperature 
l4.5°C  and  the  relative  humidity  35$. 


21 


(48*9(1.)  (4299ft) 

H-Mogr  H+l 


Figure  39.  Hodographs  for  Operation  BUSTER-JANGLE  -  Uncle. 
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OPERATION  TUMBLER-SNAPPER  -  ABLE 


Sponsor:  DOB  -  LA.SL 

SITE:  NTS  -  Frenchman  Flat 
36?  47'  54“  N 

115°  56’  08"  » 
Site  elevation:  3/077  ft 

HEIGHT  OF  BURST:  793  ft 


FIREBALL  DATA: 

Time  to  1st  minimum:  2.85  to  5*5  msec 
Time  to  2nd  maximum:  90  to  125  msec 
Radius  at  2nd  maximum:  NM 


CRATFR  DATA:  No  crater 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to  neutron- 
induced  activity.  Readings  were  taken  by  radiological  safety  survey 
teams  working  with  test  recovery  parties  on  D  day,  D+l  day  and  IH2 
day.  These  readings  were  extrapolated  to  H+l  hour,  using  the 
generalized  decay  curve  for  neutron- induced  activity  in  Nevada  soil 


TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  over  Nevada  soil 


CLOUD  TOP  HEIGHT:  16,200  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  Not  available 


PST  GMT _ 

DATE;  1  Apr  1952  1  Apr  1952 

TIME:  0900  1700 


TOTAL  YIELD:  1  kt 


Cloud  Height  (MSL)t  IC^Feet 
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TABLE  14  NEVADA  WIND  DATA  FOR  OPERATION  TUMBLER-SNAPPER  -ABLE 


Altitude 

(MSL) 

H-hour 

Dir 

Speed 

feet 

degrees 

iqph 

Surface 

050 

07 

5,000 

090 

06 

6,000 

120 

06 

7,000 

140 

08 

8,000 

170 

09 

9,000 

200 

09 

10,000 

210 

12 

12,000 

250 

17 

14,000 

250 

16 

15,000 

260 

20 

16,000 

260 

23 

18,000 

260 

39 

20,000 

260 

42 

25,000 

260 

49 

30,000 

270 

74 

NOTES: 

1.  Wind  data  was  obtained  by  the  Mercury  Weather  Station 
located  at  the  C.  P. 

2.  Tropopause  height  was  42,000  ft  MSL. 

3-  At  H-hour  the  pressure  at  ground  zero  was  914  mb,  the 
temperature  58°F  and  the  relative  humidity  28$. 


Figure  43  .  Hodograph  for  Operation  TUMBLER-SNAPPER*  ABLE 
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OPERATION  TUMBLER  SNAPPER  -  BAKER 


PST  GMT 

DATE:  15  Apr  1952  15  Apr  1952 

TIME:  0930  1730 


TOTAL  YIELD:  1  kt 


CRATER  DATA:  No  crater 


Sponsor:  DOD  -  LASL 

SITE:  NTS  -  Area  7  -  Target  3 
37°  05'  03"  N 
116°  01*  10”  W 

Site  elevation:  4,193  ft 

HEIGHT  OF  BURST:  1,109  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  over  Nevada  soil 


FIREBALL  DATA: 

Time  to  1st  minimum:  3  to 
Time  to  2nd  maximum:  90  to 
Radius  at  2nd  maximum:  NM 


5  msec  CLOUD  TOP  HEIGHT: 

105  msec 

CLOUD  BOTTOM  HEIGHT: 


15,700  ft  MSL 
10,000  ft  MSL 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to  neutron- 
induced  activity.  Readings  were  taken  by  radiological  safety  survey 
teams  on  D  day,  D+l  day,  D+2  days,  and  D+3  days  along  eight  radial 
lines  of  numbered  vooder  stakes  placed  100  yards  apart.  The  readings 
were  extrapolated  to  H+l  hour  using  the  decay  curve  for  neutron- induced 
activity  in  Nevada  soil 
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Figure  44 .  Operation  TUMBERL-SNAPPER  -  BAKER 
rate  contours  in  r/hr  at  H+l  hour 


Is 


On-site  dose 


TABLE  15  NEVADA.  WIND  DATA  FOR  OPERATION  TUMBLER-SNAPPER-  BAKER 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

050 

07 

16,000 

330 

21 

5,000 

040 

07 

18,000 

310 

21 

6,000 

040 

07 

20,000 

300 

29 

7,000 

050 

10 

25,000 

270 

35 

8,000 

o4o 

14 

30,000 

260 

40 

9,000 

030 

14 

35,000 

260 

25 

10,000 

360 

10 

40,000 

270 

32 

12,000 

340 

09 

45,000 

270 

46 

14,000 

320 

10 

50,000 

270 

46 

15,000 

310 

16 

55,000 

270 

26 

NOTES: 

rr  Wind  data  was  obtained  by  the  Mercury  Weather  Station 
located  at  the  C.  P. 

2.  Tropopause  height  was  35,000  it  MSL. 

3.  At  H-hour  the  pressure  at  ground  zero  was  378  mb,  the 
temperature  52.8°F  and  the  relative  humidity  30$. 


Figure  46  .  Hodograph  for  Operation  -  TUMBLER- SNAPPER-  BAKER 
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OPERATION  TUMBLER -SNAPPER  -  CHARLIE 


Sponsor:  DOD  -  LASL 


SITE:  NTS  -  Area  7  -  Target  3 
37°  05'  OV  N 
116°  01'  13"  W 

Site  elevation:  4,193  ft 

HEIGHT  OF  BURST:  3,447  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Aix  burst  over  Nevada  soil 

FIREBALL  DATA: 

Time  to  1st  minimum:  15  to  18.5  msec 

Time  to  2nd  maximum:  150  to  190  msec 

Radius  at  2nd  maximum:  NM  CLOUD  TOP  HEIGHT:  42,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  31,000  ft  MSL 

CRATER  MTA:  No  crater 


PST  GMT 

DATE:  22  Apr  1952  22  Apr  1952 

TIME:  0930  1730 


TOTAL  YIELD:  31  kt 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to  neutron- 
induced  activity.  Readings  were  taken  on  D  day  and  Dt-1  day  by  the 
radiological  safety  survey  teams  along  eight  radial  lines  of  numbered 
wooden  stakes  placed  100  yards  apart.  These  readings  were  extrapolated 
to  H+l  hour,  using  the  decay  curve  for  neutron -induced  activity  in 
Nevada  soil 
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Figure  48.  Cloud  Dimensions:  Operation  TUMBLER-SNAPPER- CHARLIE 


TABLE  16  NEVADA  WIND  DATA  FOR  OPERATION  TUMBLER-SNAPPER- CHARLIE 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

230 

0? 

15,000 

330 

18 

5,000 

220 

09 

16,000 

330 

16 

6,000 

220 

09 

18,000 

330 

15 

7,000 

210 

08 

20,000 

340 

17 

8,000 

210 

06 

25,000 

330 

18 

9,000 

240 

03 

30,000 

310 

33 

10,000 

290 

06 

35,000 

290 

17 

12,000 

350 

09 

40,000 

270 

25 

14,000 

360 

18 

45,000 

250 

32 

NOTES: 

1.  Wind  data  was  obtained  by  the  Mercury  Weather  Station 
located  at  the  C.  P. 

2.  Tropopause  height  was  38 >000  ft  MSL. 

3.  At  H-hour  the  pressure  at  ground  zero  was  873  mb,  the 
temperature  66.1°F  and  the  relative  humidity  30$. 


Figure  49  .  Hodograph  for  Operation  TUMBLER- SNAPPER-CHARL IE 
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OPERATION  TUMBLER-SNAPPER  -  DOG 


PST  _ GMT _ 

DATE:  1  May  1952  1  May  1952 

TIME:  0830  1630 


TOTAL  YIELD:  19  kt 


Sponsor:  LASL 

Site:  NTS  -  Area  7  -  Target  3 
37°  05’  03"  N 
116°  01’  13"  w 
Site  elevation:  4,193  ft 

HEIGHT  OF  BURST:  1,040  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  over  Nevada  soil 


FIREBALL  DATA: 

Time  to  1st  minimum:  12.5  to  15  msec  CLOUD  TOP  HEIGHT:  44,000  ft 

Time  to  2nd  maximum:  130  to  l60  msec  CLOUD  BOTTOM  HEIGHT:  28,000  ft 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to  neutron- 
induced  activity.  Readings  were  taken  by  radiological  survey  teams 
along  eight  radial  lines  of  numbered  wooden  stakes  placed  100  yards 
apart.  These  readings  were  taken  between  H+3S  minutes  and  H+66  minutes. 
No  decay  corrections  were  made. 
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t*  tr1 


Distance  From  GZ,  Yards 


Distance  From  GZ,  Yards 


Figure  SO.  Operation  TUMBLER -SNAPPER  -  DOG  On-site  dose 
rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  17  NEVADA  WIND  DATA  FOR  OPERATION  TUMBLER-SNAPPER-  DOG 


Altitude 

(MSL) 

H-hour 

Altitude 
(MSL)  _ 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

020 

03 

14,000 

250 

14 

5,000 

240 

05 

15,000 

260 

18 

6,000 

210 

07 

16,000 

280 

22 

7,000 

200 

10 

18,000 

270 

30 

8,000 

190 

13 

20,000 

260 

36 

9,000 

180 

14 

25,000 

260 

24 

10,000 

190 

15 

30,000 

250 

44 

12,000 

190 

14 

35,000 

260 

47 

NOTES: 

1.  Wind  data  was  obtained  by  the  Mercury  Weather  Station  located 
at  the  C.  P. 

2.  Tropopause  height  was  38,000  ft  MSL. 

3.  At  H-hour  the  pressure  at  ground  zero  was  877  mb,  the  temperature 
62.8°F  and  the  relative  humidity  1+7$. 


37.8 


H-Hour 

Figure  52,  Hodograph  for  Operation  TUMBLER- SNAPPER  -DOG 
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OPERATION  TUMBLER  -  SNAPPER  -  EASY 

pst  _ gmt 

DATE:  7  May  1952  7  May  1952 
TIME:  0415  1215 


TOTAL  YIELD:  12  kt 


Sponsor:  LA5L 

SITE:  NTS  -  Area  T-l 
37°  03 «  11"  N 

116°  06  *  20"  W 

Site  elevation:  4,329*25  It 
HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 


FIREBALL  DATA: 

Time  to  1st  minimum:  9*3  to  12.5  msec 

Time  to  2nd  maximum:  95 

Radixis  at  2nd  maximum:  NM  C 

C 

CRATER  DATA:  No  crater 


CLOUD  TOP  HEIGHT:  34,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  Not  available 


REMARKS: 


The  on-site  fallout  pattern  was  obtained  from  readings  of  radiological 
survey  teams  on  Ert-1  day  along  eight  radial  lines  of  numbered  stakes 
300  feet  apart.  The  stakes  within  approximately  1200  to  1500  feet  of 
ground  zero  were  destroyed  or  blown  down  so  that  they  did  not  provide 
adequate  reference  points.  The  survey  readings  were  extrapolated  to 
H+l  hour  by  using  the  t-1'3  decay  approximation.  The  off-site  readings 
were  obtained  by  ground  mobile  monitors  of  the  Radiological  Safety 
organization  on  D-day.  These  readings  were  extrapolated  to  H+l  hour 
by  using  the  t-1'3  decay  approximation. 


Distance  From  GZ,  Yards 
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Figure  53.  Operation  TUMBLER-SNAPPER -EASY.  On-site 

dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  18  '  NEVADA  WIND  LATA  FOR  OPERATION  TUMBLER- SNAPPER-  EASY 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Calm 

Calm 

12,000 

190 

52 

4,000 

Calm 

Calm 

14,000. 

190 

62 

5,000 

Calm 

Calm 

15,000 

190 

56 

6,000 

180 

23 

16,000 

210 

55 

7,000 

180 

30 

18,000 

210 

67 

8,000 

180 

37 

20,000 

220 

77 

9,000 

190 

40 

25,000 

220 

90 

10,000 

180 

4l 

30,000 

220 

107 

NOTES: 

1.  Wind  data  was  obtained  by  the  Mercury  Weather  Station 
located  at  the  C.  P. 

2.  Tropopause  height  was  41,000  ft  MSL. 

3*  At  H-hour  the  pressure  at  ground  zero  was  868  mb,  the 
temperature  60.5°F  and  the  relative  humidity  40$. 
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OPERATION  TUMBLER-SNAPPER  -  FOX 
PST  GMT 

DATE:  25  May  1952  2?  May  1952 

TIME:  0400  1200 


TOTAL  YIELD:  11  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  10  to  13  msec 
Time  to  2nd  maximum:  110  msec 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE:  NTS  -  Area  4 

37°  05'  44"  N 

116°  06 '  20"  W 
Site  elevation:  4,309  ft 

HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PI  A  CEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  41,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  Not  available 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  readings  of  radiological 
survey  teams  from  D-day  through  D^3  days  along  eight  radial  lines  of  numbered 
stakes,  30°  feet  apart.  Although  part  of  the  contamination  from  this  shot 
overlapped  that  resulting  from  the  previous  tower  shot,  the  old  contamination 
had  a  negligible  influence  on  the  dose  rates.  The  survey  readings  were  ex¬ 
trapolated  to  H+l  hour  by  using  the  t"l,a  decay  approximation.  The  off-site 
readings  were  obtained  by  ground  mobile  monitors  of  the  Radiological  Safety 
organization  from  D-day  through  D+2  days. 
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TABLE  19  NEVADA,  WIND  DATA  FOR  OPERATION  TIMBER- SNAPPER-  FOX 


Altitude 

(MSL) 

Dir 

Speed 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Calm 

Calm 

14,000 

200 

07 

5,000 

210 

02 

15,000 

150 

05 

6,000 

210 

09 

16,000 

120 

07 

7,000 

220 

13 

18,000 

140 

10 

8,000 

220 

13 

20,000 

220 

09 

9,000 

220 

13 

25,000 

240 

26 

10,000 

220 

12 

30,000 

230 

29 

12,000 

210 

10 

35,000 

240 

40 

NOTES: 

1.  Wind  data  was  obtained  by  the  Mercury  Weather  Station 
located  at  the  C.  P. 

2.  Tropopause  height  was  37  >000  ft  MSL. 

3.  At  H-hour  the  pressure  at  ground  zero  was  868  mb,  the 
temperature  57.1°F  and  the  relative  humidity  kvf>» 


Figure  60.  Hodogmph  for  Operation  TUMBLER-SNAPPER— FOX 


OPERATION  TUMBLES  -  SNAPPER — GEORGE 


PST  GMT 

DATE:  1  Jun  1952  1  Jun  1952 
TIME:  0355  1155 


TOTAL  YIELD:  15  kt 


FIREBALL  DATA: 

T  uie  to  1st  minimum:  8.5  to  14.5  msec 
Time  to  2nd  maximum:  120  msec 
Radius  at  2nd  maximum:  NM 


CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE:  NTS  -  Area  3 

37°  02'  53”  W 
116°  01'  16"  W 

Site  elevation:  4,027*56  ft 

HEIGHT  OF  BURST:  300  ft 


TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  37,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  Not  available 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  readings  of  radiological 
survey  teams  from  D-day  through  D+2  days  along  eight  radial  lines  of 
numbered  stakes  300  feet  apart.  These  readings  were  extrapolated  to 
H+l  hour  by  using  the  fl*s  decay  approximation.  The  off-site  fallout 
pattern  was  drawn  from  the  readings  taken  by  ground  mobile  monitors 
of  the  Radiological  Safety  organization  on  D-Day.  The  f*’8  decay 
approximation  was  used  to  extrapolate  the  dose-rate  readings  to  H+l 
hour. 
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Altitude 
MSL 


feet 


H-hour 


Speed 


Speed 


NOTES: 

1.  Wind  data  vas  obtained  by  the  Mercury  Weather  Station 
located  at  the  C.  P. 

2.  Tropopause  height  vas  37,000  ft  MSL. 

3.  At  H-hour  the  pressure  at  ground  zero  vas  872  mb,  the 
temperature  52.6°F  and  the  relative  humidity  k8%. 


O  Theodolite  Goto 


w0  1  t  4  8  •  7  •  •  to  II  B 
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Figure  63  .  Cloud  Dimensions:  Operation  TlMHLEl-SNAFPLrt-UfcORGt 
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mllt» 

Rit*  rot«:  5000ft/hr 


Figure  64. 


H-Hour 


iiodogrsph  for  Operation  TUMBI^ER-SNAPPBR-CEOPIE 


OPERATION  TUMBLER-SNAPPER  -  HOW 


PST  OUT 

DATE:  5  Jun  1952  5  Jun  1952 
TIME:  O355  1155 

TOTAL  YIELD:  14  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  9  to  11  msec 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE:  NTS  -  Area  2 

37°  08 '  19"  N 

116°  07*  04’  W 
Site  elevation:  4,1*92  ft 

HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  41,800  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  Not  available 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  readings  of  radiological 
survey  teams  from  D-day  through  D+4  days  along  radial  lines  of  numbered 
stakes  300  feet  apart.  These  readings  were  extrapolated  to  H+l  hour  by 
using  the  t_l*a  decay  approximation.  The  close-in  fallout  was  deposited 
in  the  mountains,  and,  therefore,  the  on-site  isointensity  lines  were 
not  closed.  The  off-site  fallout  pattern  was  drawn  from  the  readings 
taken  on  D-day  by  ground  mobile  monitors  of  the  Radiological  Safety 
organization,  using  the  t’1,8  decay  approximation  to  extrapolate  to 
H+l  hour. 
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Distance  From  GZ,  Yards 


Figure  65  .  Operation  TUMBLBR-SNAPPHR  -  HOW  On-site  dose 

rate  contours  in  r/hr  at  ri+I-hour. 
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TABLE  21  NEVAEA  WIND  DATA  FOR  OPERATION  TUMBLER-SNAPPER- HOW 


Altitude 

(msl) 

h-hour 

Dir 

“Speed 

Altitude 

(MSL) 

feet 

degrees 

qph 

feet 

Surface 

Calm 

Calm 

14,000 

5,000 

Calm 

Calm 

15,000 

6,000 

210 

06 

16,000 

7,000 

170 

07 

18,000 

8,000 

150 

07 

20,000 

9,000 

l40 

13 

25,000 

10,000 

140 

15 

30,000 

12,000 

130 

20 

H-hour 

Dir _  Speed 

degrees  flph 


120 

120 

120 

150 

150 

160 

150 


NOTES: 

1. 


Wind  data  was  obtained  by  the  Mercury  Weather  Station 


located  at  the  C.  P. 

2.  Tropcipausc  height  was  40,000  ft  MSL» 

3.  At  H-hour  the  pressure  at  ground  aero  was  863  mb,  the 
temperature  64.0°F  and  the  relative  humidity  45*. 
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Figure  69  •  Operation 


NEVADA  TEST  SITE 

UPSHOT -KNOTHOLE ,  Shot  Locations. 


OPERATION  UPSHOT -KNOTHOLE  - 


Annie 


PST  GMT 

DATE:  17  Mar  1953  17  Mar  1953 
TIME:  0520  1320 


TOTAL  YIELD:  16  kt 


Sponsor:  LASL 

SITE:  NTS  -  Area  3 

37°  02*  52"  N 

116°  01*  16"  W 

Site  elevation:  4,026  ft 

HEIGHT  OF  BURST:  300  ft 


FIREBALL  DATA: 

Time  to  1st  minimum:  14.3  to  14.5  msec 
Time  to  2nd  maximum:  122  msec 
Radius  to  2nd  maximum:  NM 


TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 


CLOUD  TOP  HEIGHT:  4 1,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  28,000  ft  MSL 


CRATER  DATA:  No  crater 


REMARKS: 

The  on-site  fallout  pattern  is  based  upon  readings  obtained  by 
radiological  ground  survey  teams  from  D-day  to  D+3  days.  The  locations 
of  the  points  at  which  readings  were  taken  were  approximated.  The  off¬ 
site  fallout  pattern  was  drawn  from  readings  on  D-day  through  IH3  day 
by  ground  mobile  monitors  of  the  Radiological  Safety  organization.  The 
t*x,a  decay  approximation  was  used  to  extrapolate  b>'th  the  on-site  and 
off-site  dose  rates  to  H+l  hour. 
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TABLE  22  NEVADA  WIND  DATA  FOR  OPERATION  UPSHOT-KNOTHOLE 


ANNIE 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Variable 

Light 

27,000 

270 

57 

Burst  Height 

250 

02 

28,000 

270 

60 

5,000 

250 

05 

29,000 

270 

69 

6,000 

290 

09 

30,000 

270 

78 

7,000 

270 

10 

31,000 

270 

76 

8,000 

280 

07 

32,000 

270 

74 

9,000 

270 

28 

33,000 

270 

69 

10,000 

270 

29 

34,000 

260 

64 

11,000 

270 

29 

35,000 

260 

6l 

12,000 

270 

29 

36,000 

260 

69 

13,000 

270 

26 

37,000 

260 

75 

14,000 

270 

24 

38,000 

260 

81 

15,000 

280 

37 

39,000 

260 

92 

16,000 

280 

39 

40,000 

260 

102 

17,000 

280 

44 

41,000 

260 

90 

18,000 

270 

48 

42,000 

260 

84 

19,000 

270 

55 

43,000 

260 

80 

20,000 

270 

62 

44,000 

260 

76 

21,000 

270 

57 

45,000 

260 

72 

22,000 

270 

53 

46,000 

260 

70 

23,000 

270 

49 

47,000 

250 

69 

24,000 

270 

46 

48,000 

250 

68 

25,000 

270 

54 

49,000 

240 

66 

26,000 

270 

54 

50,000 

240 

66 

NOTES: 

1.  Tropopause  height  was  37,000  ft  MSL  at  H-hour. 

2.  Surface  wind  data  were  obtained  at  the  Control  Point.  Upper 
air  data  were  obtained  from  the  rawinsonde  section  located  on 
Yucca  Lake. 

3*  At  H-hour  the  pressure  at  ground  zero  was  876  mb,  the 
temperature  2,7°C,  the  dew  point  -8.5°C  and  the  relative 
humidity  43$. 


OPERATION  UPSHOT -KNOTliOLE  - 


Nancy 


PST 

GMT 

Sponsor:  LASL 

DATE:  24  Mar  1953 

2Tm^  1953 

SITE:  NTS  -  Area  4 

TIME:  0510 

1310 

TOTAL  YIELD:  24  kt 

FIREBALL  DATA: 

37°  05'  44”  N 

116°  06 •  10”  W 

Site  elevation:  4,309  ft 

HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 

Time  to  1st  minimum:  17 •  5  to  18-5  msec  CLOUD  TOP  HEIGHT:  41,500  ft  MSL 
Time  to  2nd  maximum:  166  msec  CLOUD  BOTTOM  HEIGHT:  26 , 000  ft  MSL 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


REMARKS: 

The  on-site  fallout  pattern  is  based  upon  readings  obtained  by 
radiological  ground  survey  teams  on  D-day.  The  off-site  fallout  pattern 
was  drawn  from  D-day  ground  surveys  made  by  the  Radiological  Safety 
organization.  The  t"1  3  decay  approximation  was  used  to  extrapolate 
the  dose  rates  to  H+l  hour  for  both  the  on-site  and  off -site  patterns. 
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Figure  75  . 


Operation  UPSHOT-KNOTHOLE  - 
Off -site  dose  rate  contours 


Nancy. 

in  r/hr  at  H+l  hour 


'm.J 


112 


TABLE  23  WIND  DATA  FOR  OPERATION  UPGHOT-KNOTHOLE 


NANCY 


Test 

Site 

Warm  Springs,  Nev 

Test  S 

ite 

Warm  Spring: 

s, 

Alt 

H-hour 

H+2 

hours 

Alt 

H-hour 

H+2  hours 

(MSL) 

Dir 

Speed 

Dir 

Speed 

(MSL) 

Dir 

Speed 

Dir 

SP’:1- 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mpr. 

Surface 

Burst 

310 

02 

Calm 

Calm 

27,000 

220 

29 

— 

.  . 

Height 

Calm 

Calm 

— 

-- 

28,000 

210 

32 

210 

37 

5,000 

Calm 

Calm 

— 

-- 

29,000 

230 

29 

... 

6,000 

210 

18 

Calm 

Calm 

30,000 

220 

36 

220 

37 

7,000 

150 

lk 

180 

09 

31,000 

230 

39 

— 

8,000 

150 

18 

160 

17 

32,000 

230 

3k 

— 

.. 

9,000 

150 

lk 

— 

— 

33,000 

'  220 

33 

mmm 

.. 

10,000 

150 

lk 

150 

26 

3^,000 

220 

36 

... 

.. 

11,000 

160 

15 

160 

31 

35,000 

210 

31 

210 

50 

12,000 

170 

10 

180 

29 

36,000 

210 

32 

... 

.  . 

13,000 

200 

21 

— - 

— 

37,ooo 

220 

31 

... 

.. 

14,000 

200 

21 

200 

32 

38,000 

220 

35 

... 

.. 

15,000 

220 

lk 

200 

31 

39,ooo 

220 

37 

... 

.. 

16,000 

210 

18 

200 

30 

40,000 

220 

37 

210 

50 

17,000 

210 

lk 

— 

-- 

kl,000 

220 

37 

... 

.. 

18,000 

190 

'•3 

200 

26 

k2,000 

220 

k3 

... 

.« 

19,000 

160 

17 

- — 

-- 

k3,ooo 

220 

k5 

_ 

.. 

20,000 

210 

23 

200 

35 

kk,000 

220 

36 

. — 

21,000 

220 

*9 

- — 

k5,000 

220 

k2 

220 

50 

22,000 

220 

28 

190 

35 

k6,ooo 

220 

ko 

... 

23,000 

230 

29 

— 

-- 

47, coo 

220 

k7 

220 

52 

2k, 000 

210 

29 

200 

kk 

k8/'00 

230 

35 

... 

— 

25,000 

210 

29 

200 

kl 

k9,ooo 

230 

31 

...» 

— 

26,000 

£10 

29 

— 

— 

50,000 

230 

29 

— 

.  . 

NOTES: 

1.  Tropqpause  height  was  39 >300  ft  MSL  at  H-hour. 

2.  H-hour  surface  vina  data  was  obtained  from  the  Control  Point.  H-hour 
upper  air  data  was  obtained  from  the  ravinsonde  section  located  on  Yucca 
Lake.  H+2  hour  wind  data  was  obtained  from  the  piba 1  observation  at 
Warm  Springs. 

3.  At  H-hour  the  pressure  at  ground  zero  was  870  mb,  the  temperature  9.9°C, 
the  dew  point  -3.6°C  and  the  relative  humidity  39$. 
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Figure  77  .  Hodographs  for  Operation  UPSHOT -KNOTHOLE 


OPERATION  UPSHOT-KNOTHOLE  - 


Ruth 


PST  GMT 


DATE: 

31  Mar 

1953  31  Mar  1953 

Sponsor:  UCRL 

TIME: 

0500 

1300 

SITE:  NTS  -  Area  7  -  5& 

370  04'  5B"  V 
116°  01'  26”  w 

TOTAL 

YIELD: 

0.2  kt 

Site  elevation:  4,000 

ft 

HEIGHT  OF  BURST:  304.69 

ft 

FIREBALL  DATA: 

Time 

to  1st 

minimum:  7.0  msec 

TYPE  OF  BURST  AND  PLACEMENT: 

Time  to  2nd  maximum:  15  to  18  msec  Tower  burst  over  Nevaua  soil 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater  CLOUD_TOP  HEIGHT:  13,600  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  10,700  ft  MSL 


REMARKS: 


The  on-site  fallout  pattern  was  obtained  using  H+l-hour  readings  of 
radiological  survey  teams.  No  decay  correction  was  necessary.  The 
off-site  fallout  pattern  was  drawn  from  D-day  readings  of  mobile  ground- 
survey  teams  of  the  Radiological  Safety  organization.  The  f1,a  decay 
approximation  was  used  to  extrapolate  the  off-site  dose  rates  to  H+l 
hour. 


.Distance  From  GZ,  Yards 

Operation  UPSHOT-KNOTHOLE  -  Ruth. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 


TABLE  24  WIND  DATA  FOR  OPERATION  UPSHOT-KNOTHOLE 


RUTH 


Altitude 

(MSL) 

Test  Site  St  George, 

Nev. 

Altitude 

(MSL) 

Test  Site 

St  George . 

V'V. 

H-hour 

H+2  hours 

H-hour 

H+2  hou 

IT.  ~ 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

"mpT 

Surface 

360 

05 

Calm 

Calm 

27,000 

330 

39 

Burst  Height 

020 

08 

— 

•»  — 

28,000 

330 

39 

210 

39 

5,000 

020 

10 

280 

05 

29,000 

330 

4l 

6,000 

010 

14 

280 

10 

30,000 

330 

44 

320 

4i 

7,000 

360 

14 

280 

12 

31,000 

330 

44 

--- 

— 

8,000 

350 

15 

310 

12 

32,000 

330 

39 

--- 

—  — 

9,000 

330 

14 

— - 

— 

33,000 

320 

48 

— 

10,000 

310 

21 

320 

10 

34,000 

320 

51 

11,000 

300 

18 

— 

«■  m 

35,000 

320 

55 

320 

71 

12,000 

310 

18 

300 

17 

36,000 

320 

59 

320 

75 

13,000 

320 

18 

- — 

— 

37,000 

310 

53 

—  — 

14,000 

320 

23 

290 

26 

38,000 

300 

^3 

••  —  m 

—  — 

15,000 

300 

25 

300 

28 

39,000 

300 

47 

mmm 

mm 

16,000 

330 

28 

300 

28 

4o,ooo 

290 

67 

••  m  — 

mm 

17,000 

330 

30 

«■>•*  — 

— 

41,000 

290 

55 

..... 

m  m 

18,000 

320 

35 

300 

35 

42,000 

290 

47 

— 

m  m 

19,000 

320 

32 

- — 

— 

43,000 

290 

47 

--- 

mm 

20,000 

310 

33 

310 

24 

44,000 

290 

47 

— — 

m  •* 

21,000 

310 

36 

— 

-- 

45,000 

290 

46 

22,000 

320 

36 

310 

31 

46,ooo 

290 

46 

--- 

•ft  • 

23,000 

320 

4l 

— 

-ft- 

47,000 

290 

4o 

mm 

24,000 

320 

45 

310 

31 

48,000 

280 

39 

mm 

25,000 

310 

35 

310 

33 

49,000 

280 

39 

— 

mm 

26,000 

330 

4l 

310 

46 

50,000 

280 

39 

m  m 

NOTES: 

1.  Tropopa  ise  height  was  35*500  ft  MSL  at  H-hour. 

2.  H-hour  surface  wind  data  was  obtained  at  the  Control  Point.  H-hour  upper 
air  data  was  obtained  from  the  rawinsonde  section  located  on  Yucca  Lake. 
H+2  hours  wind  data  was  obtained  from  the  plbal  observation  at  St.  George. 

3.  At  H-hour  the  pressure  at  ground  zero  was  873  rib.  the  temperature  4.4°C, 
the  dew  point  -  5*3°C  and  the  relative  humidity  48$. 
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Figure  81 .  Hodographs  for  Operation  UPSHOT-KNOTHOLE  - 


OPERATION  UPSHOT-KNOTHOLE  -  Dixie 

Sponsor:  IASL 

SITE;  NTS  -  Area  7-3 
37°  05’  05"  N 
116°  01'  05"  W 

Site  elevation:  4,025  ft 

HEIGHT  OF  BURST:  6,022  ft 

CLOUD  TOP  HEIGHT:  45,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  33,000  ft  MSL 

CRATER  DATA:  No  crater 

i 

4 

REMARKS:  I 

The  highest  reading  at  ground  zero  was  1.5  mr/hr  at  H+l  hour.  | 


PST  GMT 

DATE:  6  Apr  1953  S"  Apr” 1953 
TIME:  0730  1530 


TOTAL  YIELD:  11  kt 


TYPE  OF  BURST  AND  PLACEMENT: 

Air  "burst  over  Nevada  soil 

FIREBALL  IUTA: 

Time  to  1st  minimum:  10.5  to  11.2  msec 
Time  to  2nd  maximum:  114  to  127  msec 
Radius  at  2nd  maximum:  NM 
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Figure  82.  Cloud  Dimensions: 
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TABLE  25 

NEVADA  WIND  DATA 

FOR  OPERATION  UPSHOT -KNOT  HOLE  - 

DIXIl 

Alt 

(MSL) 

H-hour 

Alt 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

015 

08 

27,000 

290 

69 

5,000 

030 

02 

28,000 

290 

95 

6,000 

300 

03 

29,000 

290 

108 

7,600 

310 

12 

30,000 

290 

106 

8,000 

3io 

15 

31,000 

290 

111 

9,000 

280 

24 

32,000 

290 

122 

10,000 

280 

32 

33,000 

290 

92 

Burst  Height  280 

33 

34,000 

290 

82 

11,000 

280 

36 

35,000 

290 

78 

12,000 

280 

38 

36,000 

290 

74 

13,000 

280 

52 

37,000 

290 

84 

14,000 

280 

55 

38,000 

290 

145 

15,000 

280 

36 

39,000 

290 

138 

16,000 

280 

39 

40,000 

290 

140 

17,000 

280 

42 

4i,ooo 

290 

140 

18,000 

290 

73 

42,000 

290 

138 

19,000 

290 

83 

43,000 

290 

131 

20,000 

290 

83 

44,000 

290 

l4l 

21,000 

290 

90 

45,000 

290 

137 

22,000 

290 

92 

46,000 

290 

119 

23,000 

290 

84 

47,000 

290 

102 

24,000 

290 

84 

48,000 

290 

93 

25,000 

290 

78 

49,000 

290 

90 

26,000 

290 

65 

50,000 

290 

90 

NOTES: 

1. 

2. 

Tropopause  height  was  38,500  ft  MSL  at 
Surface  wind  data  was  obtained  at  the 

H-hour. 

Control  Point. 

Upper  air  data  was  obtained  from  the  rawinsonde  section 
located  on  Yucca  Lake . 

3.  At  H-hour  the  pressure  at  ground  aero  was  86l  mb,  the  temperature 
15*5°C,  the  dew  point  -4,1°C  and  the  relative  humidity  25 jt. 
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OPERATION  UPSHOT-KNOTHOLE  - 


Ray 


Sponsor:  UCKL 

SITE:  NTS  -  Area  4a 

37°  05'  56"  N 
116°  05'  33"  W 
Site  elevation:  4,026  ft 


FIREBALL  DATA: 

Time:  to  Is*  minimum:  18.2  msec 
Time  to  Huu  maximum:  162  msec 
Radius  at  2nd  maximum:  NM 


CRATER  DATA:  No  crater 


REMARKS: 

The  on-site  lout  pattern  is  based  upon  readings  taken  at  H+lf-  hours 
by  radiological  "irvey  teams.  The  off-site  fallout  pattern  was  drawn 
from  D-day  read  gs  of  mobile  ground-survey  teams  of  the  Radiological 
Safety  organization.  The  t'1’*  decay  approximation  was  used  to  extrapolate 
the  dose  rates  to  H+l  hour.  This  shot  is  sometimes  designated  as 
UPSHOT-KNOTHOLE-6. 


HEIGHT  OF  BURST:  100  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  12,800  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  7,700  ft  MSL 


PST  GMT 

DATE:  11  Apr  1953  H  Apr  1953 
TIME:  0445  1245 


TOTAL  YIELD:  0.2  kt 


Distance  From  GZt  Yards 

Figure  84  .  Operation  UPSHOT-KNOTHOLE  -  Ray, 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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Figure  85  •  Operation  UPSHOT-KNOTHOLE  -  Ray. 

Off-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  26  WIND  DATA  FOR  OPERATION  UPSHOT-KNOTHOLE- 


RAY 


Alt 

(MSL) 

Test  Site 

Beatty, 

Nev. 

Alt 

(MSL) 

Test  Site 

Beatty, 

tfev. 

H-hour 

H+2  hours 

H-hour 

H+2  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

045 

06 

010 

15 

27,000 

290 

155 

mmm 

mm 

Burst  Height  030 

08 

— 

mm 

28,000 

290 

173 

mmm 

m  m 

5,000 

010 

17 

360 

16 

29,000 

290 

207 

mmm 

mm 

6,000 

360 

21 

360 

22 

30,000 

260 

21 2 

mmm 

mm 

7,000 

360 

26 

360 

25 

31,000 

280 

158 

... 

mm 

8,000 

360 

36 

360 

23 

32,000 

280 

135 

... 

mm 

9,000 

360 

4l 

350 

21 

33,000 

290 

132 

mm 

10,000 

360 

36 

340 

20 

34,000 

290 

138 

mmm 

mm 

11,000 

360 

26 

■•■1 

.. 

35,000 

280 

154 

mmm 

mm 

12,000 

360 

26 

330 

18 

36,000 

270 

1 66 

mmm 

mm 

13,000 

350 

30 

... 

-. 

37,000 

270 

175 

mmm 

mm 

14,000 

350 

26 

330 

24 

38,000 

270 

161 

mmm 

mm 

15,000 

310 

32 

320 

29 

39,000 

260 

153 

mmm 

mm 

16,000 

300 

38 

330 

35 

40,000 

260 

159 

... 

mm 

17,000 

300 

56 

... 

m  m 

41,000 

260 

155 

... 

.. 

18,000 

300 

56 

310 

46 

42,000 

250 

133 

... 

.. 

19,000 

300 

53 

... 

-. 

43,000 

270 

121 

mmm 

20,000 

300 

51 

300 

63 

44,000 

270 

115 

... 

21,000 

300 

72 

— 

mm 

45,000 

260 

132 

... 

mm 

22,000 

300 

95 

300 

92 

46,000 

280 

170 

m  m 

mm 

23,000 

300 

109 

mm** 

-. 

47,000 

290 

195 

m  m  m 

mm 

24,000 

300 

122 

— 

mm 

48,000 

280 

212 

mmm 

mm 

25,000 

300 

129 

290 

112 

49,000 

280 

224 

mm 

26,000 

290 

139 

290 

112 

50,000 

280 

234 

... 

mm 

NOTES: 

1.  Tropopause  height  was  38,330  ft  MSL  at  H-hour. 

2.  H-hour  surface  wind  da  a  was  obtained  at  the  Control  Point.  H-hour 
upper  air  data  was  obtained  from  the  rawinsonde  section  located  on 
Yucca  Lake.  H+2  hour  wind  data  was  obtained  from  the  pibal  observation 
at  Beatty. 

3*  At  H-hour  the  pressure  at  ground  zero  was  869  mb,  the  temperature 
-0«3°C,  the  dew  point  -U.3°C,  and  the  relative  humidity  43^. 
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Figure  87.  Hodographs  for  Operation  UPS  HOT -KNOT  HDLE  - 


OPERATION  UPSHOT-KNOTHOLE  - 


Badger 


PST  GMT 

DATE;  Tfl  Apr"' 195 3  lS  Apr  1953  Sponsor:  LASL 

TIME:  0435  1235 

SITE:  NTS  -  Area  2 

3Y°  08'  18"  ri 

11.6°  07'  04"  W 

TOTAL  YIELD:  23  kt  Site  elevation:  4,491  ft 

HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PIA CEMENT: 
Tower  burst  over  Nevada  soil 


CLOUD  TOP  HEIGHT:  36,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  23,000  ft  Mf 

CRATER  DATA:  No  crater 


FIREBALL  DATA: 

Time  to  1st  minimum:  5*6  to  17*75  msec 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


REMARKS: 

The  on-site  fallout  pattern  is  based  upon  readings  made  on  D-day 
and  D+l  day  by  radiological  survey  teams.  Because  of  heavy  contamination, 
the  highway  on  the  main  access  road  to  the  shot  area  could  not  be  used, 
and,  therefore,  it  was  difficult  to  pinpoint  the  exact  location  of  the 
readings.  The  off-site  fallout  pattern  was  drawn  from  D-day  readings 
of  mobile  ground  survey  teams  of  the  Radiological  Safety  organization. 

The  t*l,a  decay  approximation  was  used  to  extrapolate  the  dose  rates 
to  H+l  hour.  This  shot  is  sometimes  designated  as  UPSHOT-KNOTHOLE- 5 . 


OPERATION  UPSHOT-KNOTHOLE  - 


Badger 


PST  GMT 

DATE:  IS  Apr  1953  lfl  Apr  1953  Sponsor:  LASL 

TIME:  0435  1235 

SITE:  NTS  -  Area  2 

37°  08'  l8"  N 

11.6°  07'  04”  w 

TOTAL  YIELD:  23  kt  Site  elevation:  4,491  ft 

HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 


CLOUD  TOP  HEIGHT:  36,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  23,000  ft  K 

CRATER  DATA:  No  crater 


FIREBALL  DATA : 

Time  to  1st  minimum:  5*6  to  17*75  msec 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


REMARKS: 

The  on-site  fallout  pattern  is  based  upon  readings  made  on  D-day 
and  D+l  day  by  radiological  survey  teams.  Because  of  heavy  contamination, 
the  highway  on  the  main  access  road  to  the  shot  area  could  not  be  used, 
and,  therefore,  it  was  difficult  to  pinpoint  the  exact  location  of  the 
readings.  The  off-site  fallout  pattern  was  drawn  from  D-day  leadings 
of  mobile  ground  Gurvey  teams  of  the  Radiological  Safety  organization. 

The  f1,s  decay  approximation  was  used  to  extrapolate  the  dose  rates 
to  H+l  hour.  Tills  shot  is  sometimes  designated  as  UPSHOT-KNOTHDLE-5 . 
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From  GZ,  Statute  Miles 


to  0  to  40  «0  *0  100  Ito 

01,  StoUU  ¥*»'.< 

Figure  89  .  Operation  UPS1DT-KN0TH0LE  -  Badger. 

Off-site  dose  rate  contours  in  r/ hr  at  H+I  hour. 


134 


Figure  90  .  Cloud  Dimensions:  Operation  UPSHOT -KNOTHOLE 


TABLE  27  NEVADA.  WIND  DATA  FOR  OPERATION  UPSHOT-KNOTHOLE  -  BADGER 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

360 

10 

27,000 

300 

46 

Burst  Height  36O 

14 

28,000 

300 

49 

5,000 

010 

23 

29,000 

310 

46 

6,000 

010 

28 

30,000 

310 

53 

7,000 

360 

22 

31,000 

300 

67 

8,000 

290 

07 

32,000 

300 

69 

9,000 

270 

10 

33,000 

300 

65 

10,000 

270 

20 

34,000 

300 

57 

11,000 

270 

26 

35,000 

300 

62 

12,000 

280 

30 

36,000 

300 

56 

13,000 

300 

33 

37,000 

290 

49 

1.4,000 

310 

35 

38,000 

290 

54 

15,000 

320 

35 

39,000 

300 

69 

16,000 

310 

35 

40,000 

300 

78 

17,000 

310 

36 

41,000 

300 

90 

18,000 

300 

38 

42,000 

300 

78 

19,000 

290 

40 

43,000 

290 

49 

20,000 

290 

40 

44,000 

280 

51 

21,000 

290 

4l 

45,000 

280 

60 

22,000 

290 

49 

46,000 

280 

89 

23,000 

290 

57 

47,000 

280 

70 

24,000 

290 

57 

48, 00c 

280 

78 

25,000 

290 

49 

49,000 

290 

24 

26,000 

300 

49 

50,000 

290 

20 

NOTES: 

1.  Trcrpopause  height  was  39*320  ft  MSL  at  H-hour. 

2.  Surface  wind  data  /as  obtained  at  the  Control  Point.  Upper 
air  data  was  obtained  from  the  rawinsonde  section  located 
on  Yucca  Lake . 

3*  At  H-hour  the  pressure  at  ground  zero  was  862  mb,,  the  temperature 
7.7°C,  the  dew  point  -3»$PC,  and  the  relative  humidity  40 
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Figure  91 .  Ilodograph  for  Operation  UPSHOT-KNOTHOLE 


137 


OPERATION  UPSHOT-KNOTHOLE  - 


Simon 


l-'ST  GMT 

DATE:  2lj  Apr  1953  25  Apr  1953 
TIME:  0430  1230 


TOTAL  YIELD:  43  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  l8.8  to  23*25 
Time  to  2nd  maximum:  176  msec 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE:  NTS  -  Area  1 

37°  03’  11"  N 

116°  06'  10"  w 
Site  elevation:  4,239  ft 

HEIGHT  OFBUPST:  300  ft 


CLOUD  TOP  HEIGHT:  44,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  3l>000  ft  MSI 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 


REMARKS: 

The  on-site  fallout  pattern  is  based  upon  readings  obtained  at 
H+9|  hours  by  radiological  survey  teams.  The  off-site  fallout  pattern 
was  drawn  from  D-day  readings  of  motile  ground-survey  teams  of  the 
Radiological  Safety  organization.  The  changes  in  the  anticipated 
fallout  pattern  necessitated  movement  of  mobile  personnel  and  equip¬ 
ment.  This  caused  difficulties  in  pinpointing  the  exact  location  of 
the  readings.  'The  t'l,a  decay  approximation  was  used  to  extrapolate 
the  dose  rates  to  H+l  hour  for  both  the  on-site  and  off -site  patterns. 


Ot^unce  From  GZ,  Statute  Miles 

Operation  UPS  HOT -KNOTHOLE  -  Simon. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour 


(im  CZ,  Si 


Figure  93  .  Operation  UPSHOT -KNOTHOLE  -  Simon 

Off -Bite  dose  rate  contours  in  r/hr  at  H+l  hour. 


140 


Cloud  Dimensions;  Operation  UPSHOT-KNOTHOLE  - 


TABLE  28 


WIND  MA  FOR  OPERATION  UPS  HOT -KNOTHOLE 


SIMON 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

340 

06 

28,000 

280 

36 

Burst  Height 

040 

08 

29,000 

270 

32 

5,000 

010 

09 

30,000 

280 

47 

6,000 

030 

09 

31,000 

280 

46 

7,000 

040 

05 

32,000 

280 

45 

8,000 

070 

03 

33,000 

280 

48 

9,000 

180 

05 

34,000 

280 

46 

10,000 

200 

10 

35,000 

280 

4l 

11,000 

270 

13 

36,000 

270 

45 

12,000 

2?0 

14 

37,000 

270 

47 

13,000 

270 

17 

38,000 

270 

49 

14,000 

270 

13 

39,000 

270 

48 

15,000 

290 

10 

40,000 

270 

"55 

16,000 

280 

09 

41,000 

270 

57 

17,000 

270 

10 

42,000 

270 

55 

3.8,000 

270 

30 

43,000 

270 

48 

19,000 

280 

14 

44,000 

270 

30 

20,000 

280 

30 

45,000 

270 

35 

21,000 

280 

35 

46,000 

270 

28 

22,000 

280 

26 

47,000 

270 

25 

23,000 

280 

29 

48,000 

270 

25 

24,000 

280 

25 

49,000 

270 

25 

25,000 

280 

24 

50,000 

270 

28 

26.000 

280 

26 

54,000 

--- 

-- 

27,000 

280 

33 

NOTES: 

1.  Tropopause  height  waj  39,350  ft  MSL  at  H-hour. 

2.  H-hour  surface  wind  data  was  obtained  at  the  Control  Point. 

H-hour  upper  air  data  was  obtained  from  the  ravinsonde  section 
located  on  Yucca  Lake. 

3*  At  H-hour  the  pressure  at  ground  zero  was  870  mb,  the  temperature 
11.7°C,  the  dew  point  -7»3°C  and  the  relative  humidity  26#. 
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OPERATION  UPSHOT -KNOTHOLE  - 


Encore 


Sponsor:  DOD-LASL 

SITE:  NTS  -  Frenchman  Flat 

36°  30*  00"  N 

115°  55'  khn  W 

Site  elevation:  3>077  ft 

HEIGHT  OF  BURST:  2,L23  ft 


FIREBALL  DATA: 

Time  to  1st  minimum:  l6.8  to  17*8  msec 
Time  to  2nd  maximum:  150  to  179  msec 
Radius  at  2nd  maximum:  623*2 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  over  Nevada  soil 

REMARKS: 

This  shot  is  sometimes  designated  as  UPSHOT -KNOTHOLE  -  9*  There 
was  no  local  fallout.  The  induced-activity  pattern  was  constructed 
from  readings  taken  at  H+g  hour  and  extrapolated  to  H+l  vour,  using 
the  generalized  field  dose  rate  decay  curve  for  Nevada  soil 


CLOUD  TOP  HEIGHT:  U2,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  28,000  ft  MSL 

CRATER  DATA:  No  crater 


PST  GMT 

DATE:  8  May  1953  8  May  1953 
TIME:  0730  1530 


TOTAL  YIELD:  27  kt 
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Distance  From  GZ,  Yards 


Figure  96  .  Operation  UPSHOT -KNOTHOLE  -  Encore. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  29  NEVADA  WIND  DATA  FOR  OPERATION  UPSHOT-KNOTHOLE  -  ENCORE  1 


Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

190 

06 

23,000 

250 

71 

Burst  Height 

250 

06 

24,000 

250 

78 

5,000 

230 

07 

25,000 

250 

90 

6,000 

270 

06 

26,000 

250 

90 

7,000 

310 

12 

27,000 

250 

95 

8,000 

320 

12 

28,000 

250 

115 

9,000 

300 

12 

29,000 

250 

125 

10,000 

260 

14 

30,000 

240 

'  18 

11,000 

250 

23 

31,000 

240 

115 

12,000 

250 

30 

32,000 

240 

117 

13,000 

260 

35 

33,000 

240 

128 

14,000 

260 

40 

34,000 

240 

146 

15,000 

260 

50 

35,000 

240 

195 

16,000 

250 

55 

36,000 

240 

193 

17,000 

250 

61 

37,000 

240 

165 

18.000 

250 

66 

38,000 

240 

160 

19,000 

250 

64 

39,000 

240 

163 

20,000 

250 

65 

40,000 

240 

168 

21,000 

250 

58 

41,000 

240 

173 

22,000 

250 

59 

NOTES:  \ 

1.  Tropopause  height  was  39,000  ft  MSL  at  H-hour.  * 

2.  Surface  wind  data  was  obtained  at  the  Control  Point.  j 

Upper  air  data  was  obtained  from  the  rawinsonde  section  j 

located  on  Yucca  Leke .  ] 

3*  At  H-hour  the  pressure  at  ground  zero  was  900  mb,  the  j 

temperature  16.7°C,  the  dew  point  -  7-0°C  and  the  relative  j 

humidity  19$.  I 
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OPERATION  UPSHOT-KNOTHOLE  - 


Harry 


PST _ GMT 

DATE:  19  May  1953  19  May  1953 

TIME:  0405  1205 


TOTAL  YIELD:  32  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  l6.8  to  19*2  msec 
Time  to  2nd  maximum:  155  msec 
Radius  at  2nd  maximum:  NM 


Sponsor:  LASL 

SITE:  NTS  -  Area  3a 

3?°  02'  25"  N 

116°  01'  31"  W 
Site  elevation:  4,006  ft 

HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  42,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  27,500  ft  MSL 

CRATER  DATA :  No  crater 


REMARKS: 


The  on-site  fallout  pattern  was  obtained  from  readings  at  H+l  hour. 

No  decay  corrections  were  necessary.  The  off-site  fallout  pattern  was 
drawn  from  D-day  readings  of  mobile  ground-survey  teams  of  the  Radiological 
Safety  organization.  This  shot  is  sometimes  designated  as  Upshot -Knothole - 
Shot  8. 


Distance  From  GZ,  Statute  Miles 


4  3  2IOI 

Distance  From  GZ,  Statute  Miles 

e  99  .  Operation  UPSHOT-KNOTHOLE  -  Harry. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  30  WIND  DATA  FOR  CtPQMTION  UPSHOT-KNOTHOLE  -  HARRY 


Altitude 

(msl) 

H-hour 

Altitude 

(MSL) 

11-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degree b 

vph 

Surface 

020 

06 

27,000 

290 

53 

Burst  Height 

200 

06 

28,000 

280 

51 

5,000 

200 

12 

29,000 

280 

57 

6,000 

200 

24 

30,000 

290 

69 

7,000 

200 

29 

31,000 

290 

81 

8,000 

200 

30 

32,000 

290 

77 

9,000 

210 

26 

33,000 

290 

74 

10,000 

210 

21 

34,000 

290 

74 

11,000 

210 

17 

35,000 

290 

72 

12,000 

200 

17 

36,000 

290 

7*V 

13,000 

210 

17 

37,000 

290 

77 

14,000 

220 

20 

38,000 

290 

74 

15,000 

230 

24 

39,000 

300 

69 

16,000 

260 

35 

40,000 

300 

77 

17,000 

270 

40 

41,000 

300 

85 

18,000 

270 

*0 

42,000 

300 

91 

19,000 

270 

43 

43,000 

280 

90 

20,000 

280 

44 

44,000 

280 

87 

21,000 

280 

48 

45,000 

280 

89 

22,000 

280 

55 

46,000 

280 

86 

23,000 

280 

57 

47,000 

280 

87 

24,000 

280 

63 

48,000 

280 

92 

25,000 

280 

62 

49,000 

280 

84 

26,000 

290 

57 

50,000 

280 

72 

NOTES: 

1.  Trqpopuuse  height  wa?  40,500  ft  MSL  at  H-hour. 

2.  H-hour  surface  wind  data  was  obtained  at  the  Control  Point. 

H-hour  upper  air  data  was  obtained  from  the  rawinsonde  section 
located  on  Yucca  Lake.  H+3  hour  wind  data  was  obtained  from 
pibal  observation  at  St.  George. 

3»  At  H-hour  the  pressure  a~  ground  aero  was  874  mb,  the  temperature 
lU.3°C,  the  dew  point  -0.6°C;  and  the  relative  humidity  35$. 


OPERATION  UPSHOT-KNOTHOLE  - 


Grable 


_ PST  GMT  Sponsor:  IASL 

DATE:  25  May  1953  25  May  1953 

TIME:  0730  1530  SITE:  NTS  -  Frenchman  Flat 

36°  UT*  35"  N 
115°  5^’  53"  W 

TOTAL  YIELD:  IS  kt  Site ‘elevation:  3,077  ft 

HEIGHT  OF  BURST:  524  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
FIREBALL  DATA:  Airburst  of  guntype  veapon 

Time  to  1st  minimum:  13*3  to  14.9  msec  over  Nevada  soil 
Time  to  2nd  maximum:  122  to  138  msec 
Radius  at  2nd  maximum:  557*6 


CLOUD  TOP  HEIGHT:  35,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  23,000  ft  MSL 

CRATER  DATA:  No  crater 


REMARKS^ 


The  on-site  fallout  pattern  is  due  primarily  to  neutron  induced  activity 
and  was  obtained  by  the  Radiological  Safety  organization  from  ground-survey 
measurements  between  H+J-  hour  and  H+lJ-  hours.  No  decay  corrections  were 
necessary.  The  off-site  fallout  pattern  was  drawn  from  D-day  readings  of 
mobile  ground-survey  teams  of  the  Radiological  Safety  organization. 


15S 


Figure  105 .  Cloud  Dimensions:  Oj*r&tion  UPSHOT-KNOTHOLE  -  Oxtible. 
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TABLE  31  NEVADA  WIND  DATA  FOR  OPERATION  UPSHOT-KNOTHOLE  -  ORABLE 


Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Altitude 

(MSL) 

Kj^iour 
Dir  ? 

Speed 

feet 

degrees 

mph 

feet 

degre<  s 

mph 

Surface 

360 

05 

27,000 

220 

102 

Burst  Height 

220 

08 

28,000 

220 

102 

4,000 

220 

12 

29,000 

92 

5,000 

220 

16 

30,000 

220 

98 

6,000 

190 

24 

31,000 

220 

124 

7,000 

180 

35 

32,000 

220 

126 

8,000 

190 

24 

33,000 

220 

125 

9,000 

190 

24 

34,000 

220 

120 

10,000 

200 

35 

35,000 

220 

138 

11.000 

200 

35 

36,000 

220 

14  0 

12,000 

200 

36 

37,ooo 

220 

:  uo 

13,000 

200 

37 

38,000 

220 

103 

14,000 

200 

38 

39,000 

220 

95 

15.000 

200 

4o 

4o,ooo 

220 

75 

16,000 

200 

55 

41,000 

220 

85 

17,000 

210 

63 

42,000 

220 

91 

18,000 

210 

85 

43,000 

220 

72 

19,000 

210 

85 

44,000 

220 

61 

20,000 

220 

85 

45,000 

220 

65 

21,000 

220 

86 

46,ooo 

220 

64 

22,000 

220 

87 

47,000 

220 

63 

23,000 

220 

94 

48,ooo 

220 

77 

24,000 

220 

101 

49,000 

220 

60 

25,000 

220 

75 

50,000 

220 

38 

26,000 

220 

63 

NOTES: 

1.  Tropopause  height  was  35,400  ft  MSL  at  H-hour. 

2.  Surface  and  lower  level  wind  data  was  obtained  at  the  Control 
Point.  Upper  air  data  was  obtained  from  the  rauinsonde  section 
located  on  Yucca  Lake. 

3.  At  H-hour  the  pressure  at  ground  zero  was  901  mb,  the  temperature 
l4.8°C,  the  dew  point  -3*3°C  and  the  relative  humidity  32$. 
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Figure  106  .  Holograph  for  Operation  UPS HOT -KNOT' HOLE 
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OPERATION  UFO  HOT  -KNOT!  IOI  .E  - 


Climax 


Sponsor:  LASL 

SITE:  NTS  -  Area  7  3' 

37°  05'  15"  N 

116°  01'  o6’-  w 
Site  elevation:  4,025  ft. 

HEIGHT  OF  BUl^ST:  1,334  ft 

FIREBALL  DATA : 

Time  to  1st  minimum:  27.0  to  27*2  msec 
Time  to  2nd  maximum:  250  to  257  msec 

Radius  at  2nd  maximum:  918.4  ft  TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  42,700  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  35,000  ft  MSL 

CRATER  DATA:  No  crater 


REMARKS: 

The  contamination  was  due  primarily  to  neutron-induced  activity. 

The  on-site  pattern  was  drawn  from  II+1-hour  readings.  No  decay  cor¬ 
rections  were  necessary.  Little  fallout  was  detected  within  the  200- 
mile  zone.  All  downwind  readings  were  only  slightly  above  normal 
background . 


PST  GMT 

DATE:  4  Jun  1953  4  Jun  1953 
TIME:  0315  1515 


TOTAL  YIELD:  61  kt 


.  J  ‘1  s 


Distance  From  GZ,  Yards 

Figure  10? .  Operation  UPKIIC/T-KNOl'IDLE  -  Climax. 

On-site  Cone  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  32 


WIND  DATA  FOR  OPERATION  UPG1IOT -KNOTHOLE 


CLIMAX 


Altitude 

(MSL) 

H-hour 

Dir  Speed 

Altitude 

(MSL) 

H-hour 

Dir  Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Q^5 

03 

27,000 

310 

28 

Burst  Height 

010 

09 

28,000 

310 

32 

5,000 

010 

12 

29,000 

310 

28 

6,000 

360 

07 

30,000 

310 

32 

7,000 

010 

09 

31,000 

310 

32 

8,000 

020 

07 

32,000 

310 

30 

9,000 

020 

12 

33,000 

300 

28 

10,000 

140 

03 

34,000 

280 

23 

11,000 

220 

05 

35,000 

270 

20 

12,000 

200 

03 

36,000 

260 

16 

13,000 

190 

07 

37,000 

250 

22 

14,000 

170 

09 

38,000 

260 

24 

15,000 

170 

07 

39,000 

280 

25 

16,000 

210 

05 

40,000 

250 

28 

17,000 

2?0 

12 

41,000 

250 

26 

18,000 

270 

17 

42,000 

240 

32 

19,000 

270 

18 

43,000 

260 

23 

20,000 

280 

15 

44,000 

270 

16 

21,000 

280 

18 

45,000 

280 

14 

22,000 

310 

21 

46,000 

270 

14 

23.000 

320 

20 

47, coo 

270 

23 

24,000 

310 

23 

48, coo 

270 

25 

25,000 

310 

22 

49,000 

270 

21 

26,000 

310 

28 

50,000 

270 

13 

NOTES: 

1.  Tropopause  height  was  39,C60  it  MSL  at  H-hour. 

2.  H-hour  surface  and  lower  level  wind  data  was  obtained  at  the 
Control  Point.  H-hour  upper  air  data  war,  obtained  from  the 
ravinsonde  section  located  on  lucca  Lake. 

3-  At  H-hour  the  pressure  at  ground  zero  was  867  mb,  the  temperature 
33^30C,  the  Cow  point  -3.90  and  the  relative  humidity  30^. 
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Figure  108.  llodogrtipha  for  Operation  IIPSIDT-KNOTIIOLE  -  Climax 
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ESS 


TELSA 


POST 


OPERATION  TEAPOT  - 


Wasp 


Sponsor:  I.ASL 

SITE:  NTS  -  Area  T-7-4 
37°  05'  12"  N 

13.6°  01'  19"  W 

Site  elevation:  4,3.95  It 

HEIGHT  OF  BURST:  762  ft 

TYPE  OF  BURST  AND  PLACEMENT:  CLOUD  TOP  HEIGHT:  21,500  ft  MSL 

Air  burst  over  Nevada  soil  CLOUD  BOTTOM  HEIGHT:  14,500  ft  MSL 

FIREBALL  DATA:  CRATER  DATA:  No  crater 

Time  to  1st  minimum:  3.3  to  4  msec 
Time  to  2nd  maximum:  44  to  48  msec 
Radius  at  2nd  maximum:  I96.8  ft 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to  neutron- 
induced  activity.  The  on-site  pattern  was  obtained  from  Rad-Safe 
readings  at  H+l  hour.  No  decay  corrections  were  necessary.  No 
off -site  pattern  is  presented  because  of  the  low  activity  3.evels  en¬ 
countered. 


PST _  GMT 

DATE:  l8Teb  3-955  l"8  Feb  1955 

TIME:  1200  2000 


TOTAL  YIELD:  1  kt 


SagBSSSBUBaMasacaatn 


TABLE  33  NEVADA  WIND  DATA  FOR  OPERATION  TEAPOT-  WASP 


Altitude 

(msl) 

Dir 

11-hour 

Speed 

feet 

degrees 

mph 

Surface 

330 

26 

5,000 

360 

29 

6,000 

010 

23 

7,000 

360 

24 

8,000 

330 

2Q 

9,000 

330 

35 

10,000 

350 

39 

12,000 

340 

42 

14,000 

330 

49 

15,000 

330 

51 

16,000 

330 

50 

18,000 

320 

76 

20,000 

320 

110 

23,000 

310 

104 

25,000 

310 

107 

NOTE: 

1.  H-hour  winds  were  estimated 

2.  At  shot  height  the  temperature  was  ~5*5°C,  the  pressure 

846  mh. 


OPERATION  TEAPOT  - 


Moth 


PST  _ GMT _ 

DATE;  22  Fob  1955  22  Fob  1955 

TIME;  05^5  13^5 


TOTAL  YIELD:  2  kt 


Sponsor:  LASL 

SITE:  NTS  -  Area  3 

37°  02'  5?"  N 

1160  01'  16"  w 

Site  elevation:  4,026  ft 
HEIGHT  OF  BURET:  300  ft 


FIREBALL  DATA:  TYPE  OF  BURST  AND  PLACEMENT: 

Time  to  1st  minimum:  5*0  to  6.0  msec  Tower  burst  over  Nevada  soil 

Time  to  2nd  maximum:  68  to  80  msec 
Radius  at  2nd  maximum:  229*6  ft 


CLOUD  TOP  HEIGHT:  24,200  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  15,900  ft  MSL 

CRATER  DATA:  No  crater 


REMARKS : 

The  on-site  fallout  pattern  was  constructed  from  data  resulting 
from  six  different  ground  surveys  performed  by  the  Rad-Safe 
organization  from  H+j>-  hour  to  D+15  days.  AN/PDR-39  instruments  were 
used.  Nine  stake  lines  (approximately  radial)  along  existing  roads 
around  ground  zero  aided  the  survey  teams  in  locating  their  position. 
The  off-site  fallout  pattern  was  drawn  from  ground-survey  readings 
taken  by  the  off-site  Radiological  Safety  organization.  The  t _1 * ? 
decay  approximation  was  used  to  extrapolate  the  dose-rate  readings 
to  II+l  hour  for  both  on-site  and  off-site  patterns. 


2200  2000 


1600 


0 


400 


800 


1200  800  400 

Distance  From,  Yords 

Figure  113.  Operation  TEAPOT  -  Moth. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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20  0  20  40  60  70 


Distance  from  GZ,  Statute  Miles 

Figure  114.  Operation  TEAPOT  -  Moth. 

Off-site  dose  rate  contours  in  r/ hr  at  H+l  hour. 
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Figure  115.  Cloud  .Dimensions:  Operjtion  TEAPOT  -  Moth. 

(Tracking  Station  No.  1  located  1*8  miles  SE  of  C.  P. 
and  Tracking  Station  No.  2.  located  50  miles  SW  of  C.P.) 


TABLE  34  NEVADA  WIND  DATA  FOR  OPERATION  TEAPOT 


MOTH 


Altitude 

(mgl) 

'  H-hour 

Altitude 

H- 

Dir 

Speed 

(msl) 

Dir 

feet 

degrees 

mph 

feet 

degrees 

Surface 

Calm 

Calm 

27 >000 

310 

5,000 

220 

06 

28,000 

310 

6,000 

230 

12 

29,000 

310 

7,000 

260 

l8 

30,000 

310 

8,000 

290 

20 

31,000 

300 

9.000 

310 

29 

32,000 

300 

10,000 

330 

36 

33 >000 

310 

11,000 

310 

38 

34 ,000 

310 

12,000 

310 

37 

35 >000 

310 

13,000 

310 

39 

36,000 

300 

14,000 

310 

4c. 

37,000 

300 

15,000 

300 

45 

38,000 

300 

16,000 

300 

48 

39 >000 

300 

17,000 

300 

so 

40,000 

300 

18,000 

300 

56 

41,000 

300 

19,000 

300 

63 

42,000 

290 

20,000 

300 

62 

43,000 

290 

21,000 

300 

63 

44,000 

300 

22,000 

300 

69 

45,000 

300 

23,000 

300 

69 

46,000 

300 

24,000 

310 

75 

47,000 

300 

25,000 

310 

71 

48,000 

300 

26,000 

310 

77 

49,000 

3C0 

1 

50,000 

NOTE:  At  shot  height  the  temperature  was  -3.58c  and  the  pressure 


To  s  la 


OPERATI  ON  T FA  POT  - 

PST  ____GMT 

DATE:  1  Mur  1999  1  Mar  1999 

TIMM:  0530  1330 


TOTAL  YIELD:  7  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  7*0  to  8.8  msec 
Time  to  2nd  minimum:  85  msec 
Radius  at  2nd  maximum:  3^7-^  ft 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9b 

37°  07’  32"  N 

13.6°  07’  51"  W 

Site  elevation:  A, 021  ft 

HEIGHT  OF  BUR, •  T ;  300  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  30,000  ft  MSB 
CIDUD  BOTTOM  HEIGHT:  18,300  ft  MSL 

CRATER  BATA:  No  crater 


REMARKS : 

The  on-site  fallout  pattern  was  constructed  from  data  resulting 
from  seven  d  ifferent  ground  surveys  performed  by  the  Radii  ological 
Safety  organization  from  H+g-  hour  to  D+6A  days.  AN/PDR-39 
instruments  were  used.  Eight  radial  stake  lines  along  existing 
roads  around  ground  zero  aided  the  survey  teams  in  locating  their 
position.  The  off-site  fallout  pattern  was  drawn  from  ground-survey 
readings  taken  by  the  off-site  rudiological  safety  organization. 

The  t~1,a  decay  approximation  was  used  to  extrapolate  the  dose-rate 
readings  to  H+l  hour  for  both  on-site  and  off-site  patterns. 
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Cloud  Height  (  MSL.)  ond  Diameter,  10  Feet 


TABLE  35  NEVADA  WIND  DATA  PON  OPERATION  TEAPOT 


TKSJiA 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Calm 

Ca  1m 

23,000 

280 

32 

5,000 

Calm 

Calm 

24,000 

280 

33 

6,000 

Calm 

Calm 

25,000 

270 

33 

7,000 

Calm 

Ca  lm 

26,000 

270 

32 

8,000 

220 

12 

27,000 

270 

30 

9,000 

220 

14 

28,000 

270 

30 

10,000 

230 

12 

29,000 

270 

29 

11,000 

280 

12 

30,000 

280 

29 

12,000 

300 

15 

31,000 

280 

29 

13,000 

290 

16 

32,000 

280 

31 

1.4,000 

290 

16 

33,000 

280 

35 

15  ,-ooo 

280 

15 

34,000 

280 

35 

16,000 

270 

l4 

35,000 

280 

36 

17,000 

270 

17 

36,000 

270 

36 

18,000 

270 

23 

37,000 

260 

40 

19,000 

280 

28 

38,000 

260 

4l 

20,000 

280 

30 

39,000 

260 

52 

21,000 

270 

31 

46,000 

260 

58 

22,000 

270 

30 

NOTES: 

1.  Tropopause  height  was  38,000  ft  MSL. 

2.  At  shot  height  the  temperature  was  -0.50°C  and  the  pressure 
864  mb. 
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OPERATION  TEAPOT  - 


Turk 


PST  GMT 

GATE:  7  Mar  3-9^  7  Mar  1955 
TIME:  0520  1320 


TOTAL  YIELD:  43  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  22  msec 
Time  to  2nd  maximum:  202  msec 
Radius  at  2nd  maximum:  NM 


Sponsor:  UCRL 

SITE:  NTS  -  Area  2 

37°  08'  18"  N 

116°  07'  03"  W 
Site  elevation:  4,401  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst,  over  Nevada  soil 

CLOUD  TOP  lU'il GI1T:  44,700  ft  MSL 
CIO  UP  BOTTOM  HEIGHT:  35,100  ft  MSL 

CRATER  DATA:  No  crater 


REMARKS: 

The  on-site  fallout  pattern  was  constructed  from  data  resulting 
from  eight  different  ground  surveys  performed  by  the  Rad-Sufe 
organisation  from  H+lj?  hour  to  D+58  days.  AN/PDR-39  instruments 
were  used.  Eight  stake  lines  (approximately  radial)  along 
ex 'sting  roads  around  ground  zero  aided  the  survey  teams  in  lo¬ 
cating  their  position.  The  off-site  fallout  pattern  was  drawn 
from  ground  survey  readings  taken  by  the  off-site  Radiological 
Safety  organization.  The  t"1'3  decay  approximation  was  used  to 
extrapolate  the  dore-rate  readings  to  II+l  hour  for  both  on-site 
a»'d  off-site  patterns.  The  portion  of  the  pattern  East  of  the 
test  site  is  primarily  residual  contamination  from  Teapot  Shots 

2  and  3* 
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Distance  From  GZ,  Yards 


TABLE  36 


NEVADA  WIND  1ATA  FOR  OPERATION  TEAPOT 


TUiac 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

310 

12 

27,000 

110 

10 

5,000 

010 

22 

28,000 

130 

10 

6,000 

030 

24 

29,000 

•150 

09 

7,000 

030 

23 

30,000 

150 

08 

8,000 

050 

17 

31,000 

150 

06 

9,000 

030 

08 

32,000 

13Q 

05 

10,000 

350 

02 

33,000 

260  ' 

07 

11,000 

310 

03 

34,000 

260 

10 

12,  OCX) 

130 

05 

35,000 

260 

13 

13,000 

140 

06 

36,000  ■ 

270 

12 

14,000 

130 

08 

37,000 

280 

12 

15,000 

140 

07 

38,000 

290 

12 

16,000 

090 

06 

39,000 

270 

29 

17,000 

070 

07 

40,000 

260 

18 

18,000 

070 

09 

41,000 

— 

-- 

.19,000 

050 

16 

42,000 

Ca  J  m 

Calm 

20,000 

050 

16 

43,000 

- - 

-- 

21,000 

050 

12 

44,000 

270 

47 

22,000 

060 

10 

45,000 

270 

54 

23,000 

070 

09 

46,000 

270 

56 

24,000 

080 

08 

47,000 

270 

57 

25,000 

090 

07 

48,000 

270 

62 

26,000 

100 

08 

49,000 

270 

63 

50,000 

270 

61 

NOTES: 

1.  Tropopause  height  was  40,000  ft  MSL  at  H-hour. 

2.  At  shot  height  the  temperature  was  5>6°C  and  the  pressure 
855  mb. 
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SCALE 

L-jlJ  ,j.J 

0  10  20 

mil®* 

Ri**  rot®:  5000 ft/hr 


Figure  124 .  Holograph  for  Operation  TEAPOT 


OPERATION  TEAPOT  - 


Hornet 


Sponsor:  LASL 

SITE:  NTS  -  Area  3a 

37°  02’  25"  N 

116°  01’  31"  w 
Site  elevation:  4,007  ft 


HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

FIREBALL  DATA: 

Time  to  1st  minimum:  5*5  to  6.6  msec 
Time  to  2nd  maximum:  66  to  71  msec 

Radius  at  2nd  maximum:  NM  CLOUD  TOP  HEIGHT:  37,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  27,800  ft  MSL 

CRATER  DATA:  No  crater 


PST  GMT 

LATE:  12  Mar  1955  12  Mar  1955 

TIME:  0520  1320 


TOTAL  YIELD:  4  kt 


REMARKS: 

The  on-site  fallout  pattern  was  constructed  from  data  resulting 
from  seven  different  'round  surveys  performed  by  the  Rad-Safe 
organization  from  H+|  hour  to  D+53  days.  AN/PDR-39  instruments 
were  used.  Eight  stake  lines  (approximately  radial)  along 
existing  roads  around  ground  zero  aided  the  survey  teams  in 
locating  their  position;  many  individual  readings  .off  the  roads 
were  also  utilized  in  drawing  the  patterns  for  this  shot. 

The  off-site  fallout  pattern  was  drawn  from  ground-survey 
readings  taken  by  the  off -site  Radiological  Safety  organization. 
The  t-1*2’  decay  approximation  was  used  to  extrapolate  the  dose- 
rate  readings  to  H+l  hour  for  both  on-site  and  off-site  patterns. 
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Figure  125  . 
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Operation  TEAPOT  -  Hemet .  On-eitfe 

dene  rate  contour a  in  r/nr  at  H+l  hour. 


Cloud  Height (M SL)  t  And  Oiomotor,  10s  Foot 


I 

\ 


Figure  127 .  Cloud  Dimensions:  Operation  TFAPOT  -  Hornet. 
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TABLE  37  NEVADA  WIND  DATA  FOR  OPERATION  TEAPOT 


HORNET 


Altitude  _ H-hour _  Altitude  _ H-hour 

(MSL)  Dir _ Speed  (MSL) _ Dir  _ 


feet 

degrees 

mph 

feet 

degrees 

Surface 

220 

01 

27,000 

290 

5,000 

220 

07 

28,000 

290 

6,000 

220 

12 

29,000 

290 

7,000 

230 

08 

290 

8,000 

260 

07 

290 

9,000 

260 

07 

32,000 

280 

10,000 

260 

07 

33,ooo 

280 

11,000 

260 

08 

34,000 

280 

12,000 

270 

12 

pm 

280 

13,000 

300 

12 

280 

14,000 

300 

12 

37,000 

270 

15,000 

280 

17 

270 

16,000 

280 

20 

|K  j50SgBI 

270 

17,000 

290 

18 

n  n0s|S| 

270 

18,000 

300 

20 

270 

19,000 

300 

25 

42,000 

270 

20,000 

300 

28 

260 

21,000 

290 

30 

44,000 

250 

290 

33 

45,000 

250 

l  30 

280 

33 

260 

?  30  Vvil 

280 

31 

260 

25,000 

280 

31 

260 

280 

36 

260 

50,000 

260 

Spc 


nrp 


4 

4 

4 

4 

4 

4 

4 

k 

4 

5 
5 
5 


5 

5 

5 

5 

5 

5 

** 

5 

3 


NOTES: 

1.  Tropopauoe  height  was  38,000  ft  MSL. 

2.  At  shot  height  the  temperature  was  2.0°C  and  the  pressure 
8?H  mb. 


OPERATION  TEAPOT  - 


Re® 

PST  GMT 

DATE:  82  tor  22  tor  1955 

TIME:  0505  1305 


TOTAL  YIELD:  8  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  7*0  to  9  msec 
Time  to  2nd  maximum:  101  msec 
Radius  at  2nd  maximum:  410  ft 


Sponsor:  I.ASL 

SITE:  NTS  -  Area  7 -la 
370  05'  41"  ,N 
llC°  01'  2 6"  W 

Site  elevation:  .4,245  ft 

HEIGHT  OF  BURST:  500  ft 

m  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 


CLOUD  TOP  mC-Hf:  39,700  ft  MSL 
ClvOUD  BOTTOM  ID’IIOHT:  29,500  ft.  MSL 

CRATER  DATA:  No  crater 


REMARKS: 


Tltie  on-site  pattern  was  constructed  from  data  resulting  from  four 
different  ground  surveys  performed  by  the  Radiological  Safety 
organisation  from  H+^  hour  to  D+6  days.  AN/PDR-39  instruments 
were  Used.  Seven  stnke  lines  (approximately  radial)  along  existing 
roads  uround  ground  zero  aided  the  survey  teams  in  locating  their 
positiop.  The  off-site  fallout  pattern  was  drawn  from  ground-sun ey 
readings  taken  by  the  off -site  Radiological  Safety  organization. 

The  t"5*a  decay  approximation  was  used  to  extrapolate  the  dose-rate 
readings  to  H+l  hour  for  both  on-site  and  off -site  patterns . 
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tool 


Distance  From  bZ,  Yords 

Figure  129  .  Operation  TEAPOT  -  Dee.  On-oite  dose 

rate  contours  In  r/hr  at  H+l  hour. 


TWt>c,  Mmuttt 

Figure  131 .  Cloud  Dimensions:  Operation  TEAPOT 


Altitude 

(msl) 

feet 


H-hour 

Plr  Speed 

degrees  raph 


Altitude 

(MSI,) 

feet 


H-hour 

Dir _ Speed 

degrees  nph 


Surface 

Calm 

Calm 

27,000 

5,000 

260 

02 

28,000 

6,000 

260 

07 

29,000 

7,000 

260 

09 

30,000 

8,000 

260 

09 

31,000 

9,ooo 

280 

15 

32,000 

10,000 

300 

21 

33,000 

11,000 

310 

22 

34,000 

12,000 

320 

29 

35,ooo 

13,000 

320 

31 

36,000 

i4,poo 

330 

33 

37,000 

15,000 

330 

36 

38,000 

16,000 

320 

38 

39,000 

17,000 

320 

39 

40,000 

18,000 

320 

44 

41,000 

19,000 

320 

47 

42,000 

20,000 

320 

49 

43,000 

21,000 

320 

45 

44,000 

22,000 

320 

45 

45,000 

23,000 

320 

45 

46,000 

24,000 

320 

45 

47,000 

25,000 

320 

45 

48,000 

26,000 

320 

47 

320 

320 

380 

320 

320 

320 

320 

310 

310 

300 

300 

300 

300 

300 

300 

300 

29c 

290 

280 

280 

280 

280 


NOTES: 

1.  Tropopause  height  was  36,500  ft  MSL  at  H-hour. 

2.  At  shot  height  the  temperature  was  4.5°C  and  the  pressure 
860  mb. 
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Riss  rots:  5000  ft/hr 


Figure  132  . 


H-Hour 

Holograph  for  Operation  TEAPOT  - 


OPERATION  TEAPOT 


POT  GMT 

DATE:  23  Mar  1955  23  Mar  195^ 

TIME:  1230  2030 


TOTAL  HELD:  1  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  NM 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Diameter:  292  ft 

Depth:  96  ft 

Maximum  Dose  Rate:  6000  r/hr  at 
H+l  hour  at  crater  lip  (extrapo¬ 
lated  from  readings  taken  at  H+2 
hours ) 


Sponsor:  DOD-.T.ASL 

SITE:  NTS  -  Area  T-lOa 
37°  10’  06"  N 

116°  02'  38"  W 

Site  elevation:  4,288  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  .in  filled 
shaft 

HEIGHT  OF  BURST:  -67  ft 

CLOUD  TOP  HEIGHT:  12,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

The  close-in  and  on-site  fallout  patterns  were  constructed  from 
extensive  and  detailed  ground  and  aerial  survey  readings  of  scientific 
projects  and  are  considered  to  be  accurate. 

The  off-site  fallout  pattern  was  drawn  from  ground-survey  readings 
taken  by  the  off-site  Radiological  Safety  organization.  The  t~1,s 
decay  approximation  was  used  to  extrapolate  the  dose-rate  readings 
to  H+l  hour  for  both  on-site  and  off-site  patterns.  Some  residual 
contamination  from  Shot  6  -  Bee  is  included  in  the  readings. 


Diatane*  from  GZ,  Yards 

Figure  133  .  Operation  TEAPOT  -  Ess. 

Close-in  dose  rate  contours  in  r/hr  at  H+l  hour 


Distance  From  GZ,  Statute  Mites 


figure  135 •  Operation  TEAPOT  -  Ess. 

Off-site  dose  rate  contours  in  r/hr  at  H+l  hour. 


Time  ,  Minutes 

Figure  136.  Clou;l  Dimcnaioi;s:  Operation  TEAPOT 


TABLE  39  NEVADA  WIND  DATA  FOR  OP  ERA  IT  ON  TEAPOT*-  liBS 


Altitude 

(MSI,) 

Jl-hour 

Dir 

Speed 

feet 

dogiees 

mph 

Surface 

310 

12 

5,000 

310 

14 

6,000 

310 

17 

7,000 

320 

17 

8,000 

320 

18 

9,000 

330 

23 

10,000 

340 

29 

11,000 

350 

26 

12,000 

360 

29 

13,000 

340 

26 

14,000 

330 

29 

15,000 

330 

36 

16,000 

310 

39 

17,000 

300 

4o 

18,000 

290 

41 

19,000 

290 

4o 

20,000 

290 

43 

21,000 

290 

43 

22,000 

290 

46 

23,000 

?90 

50 

24,000 

290 

55 

25,000 

290 

54 

30,000 

290 

66 

35,000 

300 

59 

NOTES: 

1.  Tropopause  height  was  39,000  ft  MSL. 

2.  At  the  surface  the  temperature  was  18.0° C  and  the 
pressure  Q83  mb. 
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OPERATION  TEAPOT  - 


Apple  I 


PST _  _  GMT  Sponsor:  LAST, 

DATE:  ?<J  Mar  1.955  29  Mar  1955 

TIME:  0455  1255  SITE:  NTS  -  Area  4 

37°  OS'  HU "  N 

U6°  06'  10"  w 

TOTAL  YIELD:  14  kt  Site  elevation:  4,309  ft 

HEIGHT  OF  BURST:  500  ft 

FIREBALL  DATA: 

Time  to  1st  minimum:  12."  to  I3.3  msec 
Time  to  2nd  maximum:  I65.O  msec 

Radius  at  2nd  maximum:  NM  TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CRATER  DATA:  No  crater 

CLOUD  TOP  HEIGHT;  32,000  ft  MSL 
CLOUD  BOTTOM* HEIGHT:  22,600  ft  MSL 


REMARKS: 

The  011-site  fallout  pattern  was  constructed  from  six  different 
Ground  surveys  performed  by  the  Rud-Lufe  organization  from  H+v;  hour  to 
D+36  days.  AN/PDR-39  instruments  were  used.  Seven  stake  lines  (approx, 
radial)  along  existing  roads  around  ground  zero  aided  the  survey  teams 
in  locating  their  position.  The  off-site  fullout  pattern  was  drawn  from 
ground- survey  readings  taken  by  the  off-site  Radiological  Safety 
organization.  The  t“1,2  decay  approximation  was  used  to  extrapolate 
the  dose-rate  readings  to  H+l  hour  for  Loth  on-site  and  off-site  patterns. 
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Tim* ,  Minutes 

Cloud  Dimensions:  Operation  TEAPOT  -  Apple  I 

(Tracking  Station  No.  1  located  48  miles  8K  of  C.  P, 
and  Tracking  Station  No.  2  50  wiles  SW  of  C.  P. ) 


TABLE  40  NEVADA  WIND  DATA  FOB  OPERATION  TEAFOT 


APPLE  1 


Altitude 

(MSL) 

H-hour 

H+5  hours 

Altitude 

(MSL) 

H-hour 

H+5  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees  mph 

degrees 

mph 

Surface 

260 

03 

200 

18 

27,000 

260 

47 

MMM 

M  M 

5,000 

200 

10 

190 

19 

28,000 

260 

52 

M*« 

M  M 

6,000 

180 

14 

mm  •• 

29,000 

270 

53 

MM  M 

MM 

7,000 

190 

18 

m  m  m 

— 

30,000 

270 

53 

250 

73 

8,000 

190 

23 

M  M 

31,000 

270 

53 

... 

.. 

9,000 

190 

25 

--- 

M  M 

32,000 

270 

54 

... 

MM 

10,000 

190 

22 

230 

29 

33,000 

270 

54 

MMM 

MM 

11,000 

200 

17 

— 

M  M 

34,000 

270 

55 

MMM 

.. 

12,000 

240 

17 

mmm 

.. 

35,000 

270 

55 

250 

68 

13,000 

260 

24 

mm  m 

.. 

36,000 

270 

55 

MMM 

MM 

14,000 

260 

26 

m  mm 

MM 

37,000 

270 

54 

... 

M  M 

15,000 

260 

22 

240 

44 

38,000 

270 

54 

MMM 

MM 

16,000 

260 

23 

MMM 

m  M 

39,000 

270 

57 

M  M  M 

MM 

17,000 

260 

29 

... 

MM 

40,000 

270 

58 

250 

68 

1C,000 

260 

31 

... 

M  M 

41,000 

270 

58 

MMM 

M  M 

19,000 

270 

36 

mmm 

MM 

42,000 

270 

57 

MMM 

MM 

20,000 

270 

39 

250 

52 

43,000 

270 

57 

— 

MM 

21,000 

270 

4l 

MM*. 

M  M 

44,000 

260 

59 

MMM 

mm 

22,000 

270 

4l 

... 

MM 

45,000 

260 

62 

MMM 

-M 

23,000 

270 

44 

... 

46,000 

260 

64 

... 

M  M 

24,000 

270 

39 

MMM 

.. 

47,000 

260 

66 

MMM 

M  M 

25,000 

270 

44 

260 

61 

48,000 

260 

67 

MMM 

MM 

26,000 

260 

47 

MM  M 

M  M 

49,000 

260 

66 

MMM  M 

MM 

50,000 

P60 

64 

MMM 

MM 

NOTES; 

1.  Tropopause  height  was  39,000  ft  MSL. 

2.  At  Bhot  height  the  temperature  was  9*3°C  and  the  pres,  ure  852  nib. 
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OPERATION  TEAPOT  - 


Wasp  Prime 


Sponsor:  IASL 

SITE:  NTS  -  Area  T-7-4 
37°  05’  12"  N 

116°  03'  28"  W 

Site  elevation:  4,19**  ft 


FIREBALL  DATA : 

Time  to  1st  minimum:  5*0  to  6.2  msec 
Time  to  2nd  maximum:  69  to  73  msec 
Radius  at  2nd  maximum:  NM 

CRATFIR  DATA:  No  crater  CLOUD  TOP  HEIGHT:  32.000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  '  NM 


REMARKS: 

The  contours  resulting  from  this  shot  were  due  primarily  to  neutron- 
induced  activity.  The  local  fallout  pattern  was  drawn  from  ground- 
survey  readings  taken  at  H+l  hour  by  the  Rad-Safe  organization  with 
AN/PDR  39  and  MX- 5  instruments.  No  decay  corrections  were  necessary. 


HEIGHT  OF  BURST:  739  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  over  Nevada  soil 


PST  GMT 

DATE:  29  Mar  1955  29  Mar  1955 

TIME;  1000  lfiOO 

TOTAL  YIELD:  3  kt 


N 


mats  HMSki 

■■osiesiHii 


Distance  From  GZ,  Yards 

Figure  142.  Operation  TEAPOT  -  Wasp  Prime. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  41  NEVADA  WIND  DATA  FOR  OPERATION  TEAPOT-  .  WASP  PRIME 


'  f..;;  ■  :  ' 

. Altitude 

’  H-hour 

Altitude1:!: 

—  lr-i,sbv* - 

A*  ■  ■  •  ■ 

!  I  ' 

(MSL); 

Dir 

Speed 

(MSL) 

Dir 

Speed 

feet 

degrees 

mph 

( 

feet 

-  *  *  ■  ,•  i'1;  ■ 

degrees 

mph 

t-  ■ 

:  ? 

y  ■ 

Surface 

200 

18-  1  •;  i«- 

27,000 

250 

69 

5.000 

19C 

19 

28,000 

250  „ 

75 

* 

6,ooo 

190 

21 

29,000 

250 

75 

} 

7,000 

190 

23 

30,000 

230 

73 

8,ooo 

200 

33  -  ■; 

31,000 

250 

69 

i  -V 

9,ooo 

210 

33 : 

32,000 

250 

69 

t  fv  ■ 

i  i: 

10,000 

230 

•29, 

33,000 

250 

67 

11,000 

240 

36 

34,000 

250 

67 

•  ■  i 

i  * 

12,000 

240 

4l 

35,000 

250 

68 

t 

13,000 

240 

42 

36,000  ■ 

250 

70 

i  i 

14,000 

240 

44 

'37,000 

250 

72 

.  } 

15,000 

240 

44 

38,000  ■ 

250 

72 

!  i 

16,000 

240 

4o 

39,000 

250 

69 

■; 

17,000 

240 

38 

4o,coo 

250  . 

68 

18,000 

250 

43 

4i,ooo 

250 

65 

•  V 

19,000 

250 

46 

42,000 

250 

65 

; 

20,000 

250 

52 

43,000 

250.. 

69 

i 

21,000 

26C 

54 

44,000 

250  . 

71 

i 

22,000 

260 

50 

45,000 

250 

69 

i 

23,000 

260 

5? 

46,ooo 

250 

61 

( 

24,000 

260 

54 

47,000 

2S0 

52 

•  i 

t 

25,000 

260 

61 

48,000 

250. 

46 

26,000 

250 

66 

49,000 

240 

4i 

50,000 

240 

48 

NOTES: 

1.  Tropopause  height  was  40,000  ft  MSL. 

2.  At  shot  height  the  temperature  was  12. 4°  C  and  the  pressure 
845  mb. 
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Figure  144  . 


?**•*  RIm  rat*:  5000  ft /hr 


. .  "■■  (hT)- 


S(4t95ft) 

H-Hour 


Hodograph  for  Operation  TEAPOT  - 


Wasp  Prime 


OPERATION  TEAPOT  -  11A 

■  •  *  .  .  '  '  '  ' 

P&T  GMT  Sponsor:  DOS  • 

DATE:  5  Apr  1$>55  6  Apr  1955 

TIME:  1000  1800  SITE:  NTS  -  Aren  T-5 

37°  0I»  43"  N 

lifiP  03'  28"  w 

Site  elevation:  4,038  ft 

TOTAL  YIELD:  3  kt 

HEIGHT  OF  BURST:  32,582  *  100  ft 
Air  burst  over  Nevada  soil 

FIREBALL  DATA: 

Tiros  to  1st  minimum:  4.5  to  5*6  msec 
Time  to  2nd  maximum:  42.5  to  60  msec 

Radius  at  2nd  maximum:  NM  CLOUD  TCP  HEIGHT:  55,000  ft  MSL 


CRATER  DATA:  No  crater 


REMARKS: 

No  significant  fallout  or  induced  activity  was  observed. 


CLOUD  BOTTOM  HEIGHT 
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TABLE  42 

NEVA LA  WIND  DATA 

FOR  OrEFAllON  TEAPOT- 

HA 

Altitude 

H-hour 

Altitude 

IT-hour 

[C351 


decreets 


ir 


degrees 


Speed 


21 

22.000 


NOTES: 

1.  Tropopause  height  was  31,000  ft  MSL. 

2.  At  shot  height  the  temperuture  vas  -U’jf . 7° C  and  the  pressure 
222  mb. 
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miles 

Ris'e  rote:  5000 ft/hr 


Figure  146 . 


^SHOSBU) 

H-Hour 


Holograph  fox  Operation  TEAPOT 


OPERATION  TFmPOT  -  Post 

_ PST _  _ OKU 

jttTE:  9  Apr  19*5  9  Apr  195* 
TIME?  043Q  1230 


TOTAL  YIELD:  2  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  3«9  msec 
Time  to  2nd  maximum:  40.3  nsec 
Radius  at.  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  UCRL 

SITE:  NTS  -  Area  *  9c 
37°  or  20*  M 
11<P  02*  04*  W 
Site  elevation?  4,236  ft 

HEIOOT  OF  BURST:  300  ft 


Tower  burst  over  Nevada  soil 


CLOUD  TOP  HEIGHT:  15,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  12,000  ft  MSL 


REMARKS; 

The  on-site  contamination  was  due  primarily  to  neutron-induced 
activity.  The  pattern  was  drawn  from  four  different  ground  surveys 
made  by  the  Rad-Safe  organization  between  H+l  hour  and  D*2  days.  The 
general  decay  curve  for  Nevada  soil  was  used 

to  extrapolate  the  data  to  H+l  hour.  The  off-site  fallout  pattern 
was  draw?;  from  ground-survey  readings  taken  by  the  off-site  Radiological 
Safety  organization.  The  t_l,a  decay  approximation  was  used  to 
extrapolate  the  dose -rate  readings  to  H+l  hour. 
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Figure  147  .  Operation  TEAPOT  -  Post.  On-oito  dose 

rate  contours  in  r/hr  at  H+l  hour. 
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Distonca  fro:n  GZ,  Stalula  Milas 

Pi  (jure  148  .  OPERATION  TEAPOT  -  Post.  Off-site 

doBe  rate  contour*  In  r/hr  at  H+l  hour. 


I  2  3  4  5  6  7  0  9  10  II  12  IS  K  13  1C 

Ttfn«,Mln«tM 

Figure  149.  Cloud  Dimensions:  Operation  TEAPOT  - 


Post 


TABUS  43  NEVADA  WIND  BATA  FOR  OPERATION  TEAPOT 


POST 


Altitude _ H-hour 


(MflL) 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

Calm 

Calm 

5,000 

Calm 

Calm 

6,000 

Calm 

Calm 

7,000 

Calm 

Calm 

8,000 

Calm 

Calm 

9,000 

Calm 

Calm 

10,000 

Calm 

Calm 

11,000 

Calm 

Calm 

12,000 

Calm 

Calm 

13,000 

Calm 

Calm 

Altitude 

(MOL) 

H-hour 

Mr 

-Speed 

feet 

degrees 

mph 

14,000 

350 

08 

16,000 

330 

°? 

18,000 

330 

14 

80,000 

350 

15 

83,000 

010 

23 

85,000 

350 

29 

30,000 

350 

31 

35,000 

010 

41 

40,000 

360 

40 

45,000 

380 

24 

50,000 

850 

29 

NOTE:  At  burst  height  the  temperature  vas  4.5°C  and  the 
pressure  867  nib. 


Figure  150.  Hodogxnpb  for  Operation  TEAPOT  -  Post. 
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OPERATION  TEAPOT 


Met 


pst  can? 

DATE:  15  April  1955  15  April  1955 
TIME:  1115  1915 

TOTAL  YIELD:  22  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  17.2  msec 

Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  DOD  -  LASL 

SITE:  NTS  -  Area  FF 

36  0  47'  53"  N 
115  0  55*  44M  w 
Sit  elevation:  3,078  ft 

HEIGHT  OF  BURST:  400  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  40,300  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  31,800  ft  MSL 


REMARKS: 

■I'  '  . "  J 

The  on-site  fallout  pattern  wa3  constructed  from  surveys  performed 
by  Rad-Safe  organization  between  hour  and  H+2^  hours.  AN/PDR-39  in¬ 
struments  were  used.  Eight  stake  lines  (approximately  radial)  along 
existing  roads  around  ground  zero  aided  the  survey  teams  in  locating 
their  pcaition.  No  decay  corrections  were  made.  The  off -site  fallout 
pattern  was  drawn  from  ground-survey  readings  taken  by  the  off-site 
radiological  safety  organization.  The  t  *x " 8  decay  approximation  was 
used  to  extrapolate  the  dose-rate  readings  to  H+l  hour. 
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Figure  151 . 


Operation  TEAPOT  -  Met.  On-stte  dose 

rate  contours  in  r/hr  at  H+l  hours. 


Time,  Ml  notes 

Figure  153 .  Cloud  Dimensions:  Operation  TEAPOT  -  Met. 

(Stution  No.  1  located  48  iull«*o  OK  of  C.  P.  and 
Station  No.  2  located  to  miles  SV.’  of  C.  P.). 
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OPERATION  TEAPOT  - 


Apple  II 


Sponsor!  LASL 

SITE;  NTS  -  Area  -  1 
36°  03'  11"  N 

116°  06’  09"  W 

Site  elevation:  4,236  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT;  51,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  34,500  ft  MSL 


RFMARKS: 

The  on-site  fallout  pattern  was  constructed  from  three  different 
ground  surveys  performed  by  the  Rad-Safe  organization  between  H+|-  hour 
and  D+L  days.  AN/PDR-39  instruments  were  used.  Eiglit  stake  lines 
(approximately  radial)  along  existing  roads  around  ground  zero  aided 
the  survey  teams  in  locating  their  position.  The  off-site  fallout 
pattern  was  drawn  from  grourid-survoy  readings  taken  by  the  off -site 
Radiological  Safety  organization.  The  t-1*3  decay  approximation  was 
used  to  extrapolate  the  dose-rute  readings  to  H+l  hour  for  both  on-site 
and  off-site  patterns. 


PUT _  GMT 

DATE:  5  May  1955  5  May  1955 
TIME:  0510  1210 

TOTAL  YIELD:  29  kt 


FIREBALL  DATA.: 

Time  to  1st  minimum:  17*7  -  18.3  msec 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 
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Time,  Minutes 

Figure  157  .  Cloud  Dimensions:  Operation  TEAPOT  -  Apple  II. 

(Tracking  Station  No.  1  located  48  miles  SE  of  C.  P. 
and  Tracking  Station  No.  2  50  miles  SW  of  C.  P.). 


TABLE  45  NEVADA  WIND  DATA  FOR  OPERATION  TEAPOT-  APrLK  II 


Altitude 

(MSL) 

H-hour 

Altitude 

(M3L) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Calm 

Calm 

27,000 

200 

23 

5,000 

Calm 

Calm 

28,000 

210 

24 

Calm 

Calm 

29,000 

210 

25 

mm 

320 

06 

30,000 

210 

25 

130 

08 

31,000 

220 

23 

9,000 

140 

14 

32,000 

230 

22 

10,00) 

150 

16 

230 

24 

150 

14 

34,000 

28 

160 

17 

35,000 

230 

bmeS'jjiUI 

160 

25 

36,000 

230 

32 

14,000 

170 

35 

37,000 

230 

35 

170 

37 

230 

36 

16,000 

170 

36 

39,000 

230 

36 

17,000 

180 

38 

220 

33 

180 

35 

41,000 

220 

32 

19,000 

180 

36 

210 

31 

180 

36 

210 

29 

180 

36 

210 

31 

22,000 

180 

36 

210 

32 

* iW 

180 

32 

210 

33 

:  jE  4'"i 

190 

30 

210 

37 

'  SEilsHp 

190 

26 

210 

38 

1 3G  X-i'i 

200 

23 

210 

39 

220 

41 

NOTES: 

I  Tropopause  height  vas  41,000  ft  MSL  at  H-hour. 

2.  At  shot  height  the  temperature  vas  15-6°C  end  the 
pressure  855  mb. 
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OPERATION  TEAPOT 


Zucchini 


pdt  gwt 

DATE:  J‘.  May  1955  15  May  1955 

TIME:  0500  1200 


TOTAL  YIELD:  28  kt 


FIREPALL  DATA: 

Tin.-?  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Rudius  ut  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  IASL 
SITE:  NTS  -  Area  7 -la 

37°  o<y  hi"  n 
1160  01'  26"  w 

Site  elevation:  l,2l5  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  P1A  CEMENT: 

Tower  burst  over  Nevada  coil 

CLOUD  TOP  HEIGHT:  10,000  ft  MSL 
CLOUD  BOTTOM  jLEIGlIT:  25,200  ft  MSL 


REMARKS: 

The  on-site  fallout  pattern  was  constructed  from  two  different  (-round 
surveys  performed  by  the  Rad-Safe  organization  between  H+5  hour  and 
D+l  day.  AN/P DR-39  instruments  were  used.  Seven  stake  lines  (approxi¬ 
mately  radial)  along  existing  roads  around  ground  zero  aided  the 
survey  teams  in  locating  their  position.  The  off-site  fallout  pattern 
was  drawn  from  ground-survey  readings  taken  by  the  off-site  Radiological 
Safety  organization.  The  t-1‘a  decay  approximation  wus  used  to  extrapo¬ 
late  the  dose-rate  readings  to  H+l  hour  for  both  on-site  and  off -site 
patterns. 
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Figure  159  .  Operation  TEftl  jT  -  Zucchini. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour 
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TABLE  46  NEVADA 


TEAPOT  -  ZUCCHINI 


Altitude 

(MSL) 

H-hour 

Altitude 

(MSI,) 

11-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

iriph 

feet 

degrees 

mph 

Surface 

■320 

07 

26,000 

260 

74 

5,000 

330 

14 

27,000 

260 

77 

6,000 

340 

13 

28,000 

260 

82 

7,000 

340 

08 

29,000 

270 

83 

8,000 

340 

07 

30,000 

270 

83 

9,000 

330 

OQ 

3], 000 

270 

82 

10,000 

310 

13 

32,000 

260 

80 

11,000 

300 

17 

33 ,000' 

260 

77 

12,000 

310 

25 

34,000 

260 

75 

13,000 

310 

29 

35,000 

250 

74 

14,000 

310 

35 

36,000 

250 

74 

15,000 

310 

4o 

37,000 

250 

76 

16,000 

310 

45 

33,000 

250 

T9 

17,000 

300 

48 

39,ooo 

260 

80 

18,000 

300 

49 

40,000 

,  260 

78 

19,000 

290 

46 

41,000 

260 

72 

20,000 

290 

46 

42,000 

260 

63 

21,000 

290 

49 

43,000 

260 

67 

22,000 

280 

59 

44,000 

260 

4 1 

23,000 

270 

59 

45,000 

250 

39. 

24,000 

270 

63 

46,000 

24o 

4l 

25,000 

260 

69 

47,000 

230 

46 

48,000 

240 

45 

49,000 

250 

4o 

50,000 

250 

31 

NOTES: 

1.  Tropopsuse  height  was  4<!t,00G  ft  MSL. 

2.  At  shot  hf'-^nt  the  temperature  vus  2.1°C  und  the  pressure 
851  mb. 
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Figure  162  .  Hodograph  for  Operation  TEAPOr  - 


Zucchini 


56  PROJECT  -  Safety  Experiment  No.  1 


PST  CMT 

DATE:  X  Nov  1955  1  Nov  1955 
TIME:  1410  2210 


Sponsor:  I.ASL 

SITE:  NTS  -  Area  11a 

Site  elevation:  4,200  ft 


HEIGHT  OF  BURST:  Surface 


TYPE  OF  BURST  AND  PIACEMENT: 
Surface  "burst  on  Nevada  soil 

CLOUD  TOP  HEIGHT:  HM 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 


No  fission  product  fallout  resulted  from  this  test.  Alpha  surface 
contamination  extended  about  70  feet  from  ground  zero,  apparent lv 
in  all  directions.  At  one  point,  approximately  400  yards  from 
ground  zero,  alpha  readings  of  200  to  3500  counts/min  vere  observed 
on  the  recovery  cable  and  samples.  The  alpha  readings  vere  taken 
with  the  "Pee-Wee"  alpha  survey  meter.  This  survey  met''-  is  a 
battery  operated  proportional  counter  with  a  separate  alpha-sensitive 
probe  which  has  a  steel  grid  over  0.25-mil  mylar  with  un  effective 
area  of  55  cm2 . 
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56  PROJECT  -Safety  Experiment  No.  2 


PST  OMT 

PATE:  3  Nov  1955  3  Nov  1955 

TIME:  1315  2115 


Sponsor:  LASL 

SITE:  NTS  -  Area  11B 

Site  elevation:  4,200  ft 

HEIGHT  OP  BURST:  Surface 


TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  on  Nevada  soil 


CLOUD  TOP  HEIGHT1:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

No  fission  product  fallout  resulted  from  this  test.  "Alpha  surface 
contamination  levels  around  the  zero  pad  vere  in  excess  of  2x10s 
counts/min.  In  general,  the  plywood  from  the  zero  shack  was  a  factor 
of  10  higher  in  alpha  activity  than  the  metal  liner,  with  the  plywood 
reading  ah  oat,  2xlCP  counts/min.  At  400  yards  from  zero  the  cable 
showed  10,000  to  20,000  counts/min  alpha  and  the  sample  holders  above 
20,000  counts/min." 
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56  PROJECT  -Safety  Experiment  No.  3 


PST  GMT  Sponsor:  LASL 

DATE:  5  Nov  1955  5  Nov  1955 

TIME:  1155  1955  SITE:  NTS  -  Area  11C 

Site  elevation:  J+,200  ft 

HEIGHT  OF  BURST;  3  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  on  Nevada  soil 

CLOUD  TOP  HEIGHT:  NM 
CLCUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

No  significant  fission  product  fallout  resulted  from  this  test. 

"A  maximum  of  120  mr/hr  gamma  at  H+l  hour  was  found  at  the  center 
of  the  zero  pad.  The  level  decreased  rapidly  to  less  than  1  mr/hr 
at  approximately  100  feet  from  the  center." 

"Alpha  surface  contamination  levels  around  the  zero  pad  were  lower 
than  on  Shot  2  by  about  a  factor  of  10,  with  the  plywood  exhibiting 
higher  readings  than  the  metal,  as  before." 
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56  PROJECT  -Safety  Experiment  No.  4 

Sponsor:  LASL 

SITE:  NTS  -  Aren  111) 

Site  elevation:  4,200  ft 

HEIGHT  OF  BURST:  3  ft 

n?K  OF  BURST  AND  PLACEMENT: 

Surface  burst  on  Nevada  soil 

CLOUD  TOP  HEIGHT:  3,000  ft  above  GZ 
CLOUD  BOTTOM  HEIGHT:  2,000  ft  above 

GZ 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  by  ground  surveys  made  by 
scientific  projects  along  a  thoroughly  marked  sampling  array.  The 
t'1’2  decay  approximation  was  used  to  extrapolate  the  dose  rates  to 
H+l  hour.  Extensive  alpha  contamination  was  encountered.  An  alpha 
concentration  of  1,000  dis/min/in2  correlated  with  the  1.0  r/hr  at 
H+l  hour  gamma  contour  dose  in,  and  also  with  the  10  mr/hr  at  H+l  hour 
gamma  contour  further  out. 
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NEVADA  TEST  SITE 

Figure  164  .  Operation  FLUMBBOB,  Shot  Locations 


OPERATION  PLUMBBOB  -  Safety  Experiment  Ko.  5  -  57  Test  Group 

PST  GMT  Sponsor:  IASL  -  DOB 

DATE:,  2k  Apr  195?  fiOpr  1957 

TIME:  0627  1427  SITE:  NTS  -  Area  13 

Site  elevation:  4,585  ft 

HEIGHT  OF  BURST:  Surface 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  hurst  on  Nevada  soil 

CLOUD  TOP  HEIGHT:  750  ft 
CLOUD  BOTTOM  HEIGHT:  400  ft 

REMARKS: 

Only  alpha  contamination  was  observed.  The  survey  was  made  with  gas 
proportional  alpha  counters  (Model  PAC-1G)  over  concrete  pads.  The 
concrete  pads  were  placed  next  to  fallout  collectors.  The  alpha- 
survey  contours  were  adjusted  by  using  results  of  radiochemical 
analyses  of  the  fallout  collector  contents. 
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Distance  From  GZ,  Yards 

eration  PLUMBBOB  -  Safety  Experiment  No.  5-57  Test  Group 
-site  alpha  contamination  in  micrograms  per  square  meter. 


Cloud  Hotght(MSL)  And  Olomotor  10  s  foot 


KEVAEA  WIND  PITA  FOR  OPERATION  PLUMB  BOB  SAFETY  EXPERIMENT  NO.  S  -  57  TEST  GROUP 


Wind  velocities  were  measured  using  theodolites  at  two 
stations  during  the  period  H-2  hours  to  H+lg  hours.  Light 
winds  (2  to  6  miles  per  hour)  and  high  shear  existed  during 
the  period  of  observation  for  the  height  range,  surface  to 
1000  feet.  The  resxilting  hodographs  from  the  two  stations 
differ  markedly  from  each  other  and  are  not  consistent  with 
the  observed  alpha  contamination  pattern.  Probably  the  best 
description  of  the  mean  wind  structure  is  provided  by  a  re¬ 
construction  based  upon  ground  and  aerial  photography  of  the 
cloud.  The  hodograph  shown  in  figure  279  is  based  upon  such 
photographic  observations 
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OPERATION  PLUMBBOB 

Boltzmann 

...  '  ■  •  -O'. 

t  p  , 

POT 

GMT 

Sponsor:  LASL 

DATE:  2&  Muy  1937 
TIME:  0455 

TOTAL  YTBILD:  12  kt 

28  May  1957 

1155 

SITE:  NTS  -  Area  70 

37°  05 r  4l"  N 

116°  01-  25"  W 

Site  elevation:  4,235  ft 

HEIGHT  OF  BURST:  5<D0  ft 

FIREBALL  EATA: 

Time  to  1st  minimum:  NM 

TYPE  OF  BURST  AND  PLACEMENT:  ''' 
Tower  burst  over  Nevada  soil 

Time  to  2nd  maximum:  177  tc  l8o  msec 

Radius  at  2nd  maximum:  NM  CLOUD  TOP  HEIGHT:  33>CW  ft  MSL 

CLOUD  BOTTOM  HEIGHT :  23,000  ft  MS 

CRATER  EATA:  No  crater 


REMARKS: 


The  on-site  fallout  pattern,  was  drawn  from  ground  survey  readings  made 
by  the  Radiological  Safety  organization  using  AN/PDR  <73  and  AN/FDR  39 
survey  instruments.  The  readings  were  taken  at  H+7  hrs,  D+l  day,  u+t  days, 
Eh-4  days,  and  D+7  days  along  eight  radial  roads  in  order  to  determine  radi¬ 
ation  exclusion  areas.  The  t"x*a  decay  approximation  was  used  to  extrapo¬ 
late  the  dose-rate  readings  to  H+l  hour.  The  reliability  of  the  extrapo¬ 
lated  dose-rate  readings  is  questionable  because  of  the  uncertainty  in  , 
decay  rates. 

The  off-site  fallout  pattern  was  analyzed  by  Program  37  of  UCIA. 

Act’ial  decay  data  were  used  to  plot  the  II+12  hour  dose-rate  contours.  The 
t-1'3  decay  approximation  was  used  by  ND1  to  extrapolate  the  dose-rate 
readings  to  H+l  hour.  The  dashed  lines  show  the  estimated  shape  of  the 
iso- intensity  contours  from  GZ  to  the  location  of  the  closest  measurement. 
The  2  r /hr  “hot  spot/',  cone  70  miles  downwind  of  GZ,  Was  located  immedi¬ 
ately  downwind  of  a  mountain  range  and  rain  was  reported  in  the  general 
vicinity  at  the  .  '.me  the  fallout  occurred. 
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TABLE  M  NEVADA  WIND  DATA.  FOR  CPHPATIW  FL9MBI6B-,  BOLTZMANN  .'• 


Altitude 

}I-hour 

!I+3 

hours 

Altitude 

H-hbhr 

~H+?  hC-urs; 

(MSL).  ; 

Speed, 

Dir 

Speed 

(MSL)1 

Dir  , 

Speed 

Dir 

Speed 

•  foot  \  ; 

degrees 

mph 

degrees 

mph 

t'eet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

’  120 

02 

28,000 

160 

23 

«... 

5,000 

Calm 

Calm 

130 

05 

29,000 

170 

23 

— - 

— 

Gtooo 

v  Cairn 

Calm 

3.4c-' 

07 

30,000 

170 

24 

160 

25 

7,000 

Calm 

Calm 

140 

05 

31,000 

180 

25' 

--- 

-- 

8,000 

200 

12 

150 

08 

32,000 

'  180 

26 

-> 

9,000 

190 

13 

150 

14  ■ 

33,000 

180 

26 

-- 

10,000  . 

150 

15 

lio 

lb 

34,000 

180 

:2S 

,* — 

-- 

11,000 

140 

17 

33,000 

190 

26 

190 

38 

12,000 

l4o 

18 

150 

16 

36,000 

190 

,46 

•  i-.- 

— 

13,000 

].40 

20 

— 

— 

37,ooo 

200 

:  31' 

.  — - 

— 

14,000 

130 

a 

130 

?3 

38,000 

220 

47 

— 

15,000 

130, 

24 

(130) 

(29) 

39,000 

22C 

53 

, 

— 

16,000 

140 

31 1 

140 

36 

10,00c: 

220 

54 

,210 

61 

17,000 

140 

29 

— 

-- 

41,000 

220 

55 

10,000 

)4o 

31 

16C 

35 

42,000 

210 

61 

--- 

— 

19,000 

l4o 

30 

— 

-- 

43,000 

210 

52 

— 

— 

20,000 

150 

28 

130 

29 

44,000 

210 

45 

— 

21,000 

160 

25 

— 

— 

45,000 

230 

52 

220 

45 

22,000 

160 

23 

— 

-- 

46,000 

240 

46 

— 

-- 

23 ,000 

170 

23 

1.50 

26 

47,000 

240 

39 

- i 

— 

24,000 

170 

,  21 

— 

-  - 

48,ooa 

230 

36  ; 

— - 

-- 

25 .000 

170 

21 

160 

26 

49,000 

230 

32 

— 

-- 

26,000 

170 

21 

— 

-- 

50,000 

230 

33 

220 

32 

27 ,000 

170 

23 

— 

-- 

51,000 

230 

38 

— 

-- 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  from  the  Yucca  v Bather  station. 

3-  Tropopaune  height  was  4 1 , 000  ft  KSL. 

4.  At  H-hour  the  surface  air  pressure  was  368  mb,  the  temperature  l8.1°C, 
the  dew  point  4  o°  C  and  the  relative  humidity  4l$. 
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Figure  170.  Holographs  for  Operation  PLUMBB013 
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OPERATION  PLUMBBOB  -  Franklin 


PUT  GMT 

n\TE:  2  Jun  1957  2  Jun  1957 
TIME:  C455  1155 

TOTAL  YIELD:  140  tons 


Sponsor:  LA.SL 

SITE:  NTS  -  Area  3 

37°  02'  52"  N 
116°  01’  16"  W 

Site  elevation:  4,026  ft 


FIPEH.LI  DATA; 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  J'lM 


HEIGHT  OF  BURST:  300  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 

CLOUD  TCP  HEIGHT:  16,700  ft 
CLOUD  BOTTOM  HEIGHT:  14,000  ft 

CRATER  DATA:  No  crater 


REMARKS : 

The  pattern  was  obtained  t’rom  ground-survey  readings  of  the  Radiological 
Safety  Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc.,  using 
AN/PIB  43  and  Ah/PDR  39  survey  instruments.  The  readings  were  taken  at 
H+l  hour  and  D+l  day  along  eighv-  radial  lines  in  order  to  determine 
radiation  exclusion  areas.  The  aose-rate  readings  were  extrapolated  to 
H+l  hour  using  actual  dose-rate  decay  data 

No  off-sitc  fallout,  was  observed. 
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Figure  171.  Operation  PLUMBBOB  -  Franklin 

On-aite  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  48  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB  -  FRANKLIN 


Altitude 

(MSI-) 

11+ 1 

hour 

Hi-3  hours 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

Calm 

Calm 

5,000 

Calm 

Calm 

Calm 

Calm 

6,000 

Calm 

Calm 

Calm 

Calm 

7,000 

Calm 

Calm 

Calm 

Calm 

8,000 

Calm 

Calm 

150 

02 

9,000 

Calm 

Calm 

150 

06 

10,000 

Calm 

Calm 

150 

07 

11,000 

Calm 

Calm 

- - 

12,000 

130 

08 

160 

07 

13,000 

130 

09 

— 

-- 

14,000 

120 

07 

160 

07 

15,000 

120 

07 

(220) 

(06) 

16,000 

180 

07 

280 

05 

17,000 

040 

03 

— 

•  *“ 

18,000 

310 

09 

Calm 

Calm 

19,000 

310 

09 

— 

-- 

20,000 

310 

07 

Calm 

Calm 

21,000 

310 

09 

--- 

— 

22,000 

270 

07 

— 

-- 

23,000 

230 

09 

Calm 

Calm 

24,000 

230 

13 

— 

-- 

25,000 

230 

16 

Calm 

Calm 

30,000 

290 

07 

280 

12 

35,000 

300 

09 

300 

16 

40,000 

300 

23 

320 

21 

45,000 

320 

31 

310 

26 

50,000 

280 

24 

290 

31 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

3*  At  the  surface  the  air  pressure  was  878  mb,  the  temperature 
l4.0°C,  the  dew  point  3*0°C,  and  the  relative  humidity  47/6. 
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Figure  172.  Hodographs  for  Operation  PLUMBBOB- 


FranKlin 


OPERATION  PLUM3BOB  - 


Lassen 


PDT  GMT 

DATE:  5  Jun  1957  5  JOn  1957 
TIME:  0445  1145 


TOTAL  YIELD:  0.5  tons 

FIREBALL  DATA: 

Time  to  1st  minimum: 

NM 

Time  to  2nd  maximum: 

NM 

Radius  to  2nd  maximum: 

NM 

CRATER  DATA:  No  crater 

Sponsor:  UCKL 

SITE:  NTS  -  Area  9a 

37°  08’  05"  N 

ll£>  02'  27"  W 

Site  elevation:  4,230  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  T'OP  HEIGHT:  6,600  ft 
CLOUD  BOTTOM  EIGHT:  NM 


REMARKS: 

The  activity  is  primarily  induced  activity.  The  on-site  pattern  was 
obtained  from  H+1  hour  ground  survey  readings  of  the  Radiological 
Safety  Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc., 
using  AN/PDR-43  and  AN/PDR-3'’1  survey  instruments.  No  decay  corrections 
were  necessary.  The  pattern  is  fairly  reliable. 
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TABLE  49  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB- 


LASSEN 


mil** 

Ri*«  rot*:  5000ft/hr 


Figure  174.  Hodographs  for  Operation  PUJMBBOB 


-  Lassen 


OPERATION  PLUMBBOB  - 


Wil  201. 


PDT 

DATE:  16  Jun  1957 
TIME:  0445 

TOTAL  YIELD:  10  kt 


GMT 

lS  Jun  1957 
1145 


FIREBALL  DATA: 

Time  to  1st  min.:  NM 
Time  to  2nd  max. :  133  msec 

Radius  at  2nd  max:  NM 

CRATER  DATA:  No  crater 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9a 
37°  08’  05”  N 
116°  02’  27"  W 

Site  elevation:  4,230  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CIjOUD  TOP  HEIGHT:  35,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  25,000  ft 

MSL 


REMARKS: 

On-site  contamination  was  primarily  due  to  induced  activity.  The  on¬ 
site  pattern  was  obtained  from  ground  survey  readings  of  the  Radio¬ 
logical  Safety  Division  of  Reynolds  Electrical  and  Engineering  Co. , 

Inc.,  using  AN/PDR  43  and  AN/PDR  39  survey  instruments.  The  readings 
were  taken  at  H+2  hours,  D+1.  day,  D+2  days  and  Dt-3  days  along  eight 
radial  roads  to  determine  radiation  exclusion  areas.  The  dose-rate 
readings  are  not  reliable  because  the  induced-activity-decay  curve 
1e  not  strictly  applicable  to  a  mixture  of  fission  products  and 
induced  activities.  Decay  measurements  indicated  a  decay  rate 
similar  to  Naa4  for  distances  out  to  1,200  yards  from  GZ.  The  off-site 
fallout  was  analyzed  by  Program  37  of  UCLA  and  the  US  WE  Special 
Projects  Section.  They  used  actual  decay  data  to  plot  the  H+12  hour 
dose-rate  contours.  The  t*l,a  decay  approximation  was  uned  by  NDL 
to  extrapolate  the  11+3  2  hour  dose-rate  contours  to  11+].  hour.  The 
times  of  arrival  were  estimated  from  the  wind  data. 
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Figure  176 .  Operation  PLUMBBOB  -  Wilson.  Off-site 

dose  rate  contours  in  r/hr  at  >'+l  hour. 
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TABLE  50  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB-  WILSON 


Altitude 

(MSL) 

H-hour 

II+3  hours 

Altitude 

(MSL) 

H-hour 

H+3  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

340 

05 

340 

02 

28,000 

220 

15 

_ 

5,000 

030 

10 

010 

06 

29,000 

230 

20 

— 

-- 

6,000 

060 

12 

040 

09 

30,000 

240 

18 

220 

20 

7,000 

080 

12 

060 

12 

31,000 

240 

17 

— 

-- 

8,000 

070 

12 

070 

12 

32,000 

230 

23 

— 

-- 

9,000 

060 

12 

060 

12 

33,000 

230 

26 

— 

-- 

10,000 

060 

09 

060 

12 

34,000 

240 

24 

-- 

11,000 

050 

12 

— 

-- 

35,000 

240 

22 

230 

21 

12,000 

080 

09 

080 

06 

36,000 

240 

22 

— 

— 

13,000 

150 

05 

— 

-- 

37,000 

240 

22 

— 

-- 

14,000 

310 

02 

340 

08 

38,000 

240 

22 

— 

-- 

15,000 

300 

05 

(340) 

(08) 

39,000 

240 

22 

— 

-- 

16,000 

290 

02 

330 

07 

40,000 

240 

24 

230 

25 

17,000 

310 

09 

— 

-- 

41,000 

230 

26 

— 

-- 

18,000 

290 

09 

320 

10 

42,000 

240 

24 

— 

-- 

19,000 

260 

09 

— 

— 

43,000 

250 

20 

— 

20,000 

250 

09 

280 

14 

44,000 

260 

17 

— 

— 

21,000 

230 

09 

— 

-  - 

45,000 

260 

17 

240 

28 

22,000 

220 

09 

— 

-- 

46,000 

260 

20 

— 

-- 

23,000 

220 

1C 

220 

16 

47,000 

250 

24 

— 

-- 

24, C'O 

220 

13 

— 

-- 

48,000 

250 

25 

— 

-- 

25,000 

220 

14 

220 

17 

49,000 

260 

24 

_ 

-- 

26,000 

210 

13 

— 

-- 

50,000 

260 

21 

260 

21 

27,000 

210 

12 

— 

-- 

51,000 

260 

16 

-- 

52,000 

260 

13 

— 

-- 

53,000 

260 

10 

— 

-- 

54,000 

260 

10 

— 

-- 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  40,000  ft  MSL  at  H-hour. 

3-  Wind  data  was  obtained  from  the  Yucca  weather  station. 

4.  At  H-hour  the  surface  air  pressure  was  882  mb,  the  temperature  17.0°C, 
the  dev  point  2.8°C  and  the  relative  humidity  38$. 
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Figure  177.  Hodographs  for  Operation  PLUMBBOB 


-  Wilson 


PDT _  _ GMT 

DATE:  2h  Jun  1957  sTjun  1957 
TIME:  0630  1330 

TOTAL  YIELD:  37  kt 


Sponsor:  LAbL  -  DOD 

SITE:  NTS  -  Arec  Frenchman's  Flat 

37°  ^7'  53"  N 

116°  55’  W  w 

Site  elevation:  3,07 6  ft 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  202  to  225  msec 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


HEIGHT  OF  BURST:  700  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  ^3,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  2^,000  ft  MSL 


REMARKS: 

On-site  contamination  was  due  primarily  to  induced  activities.  The  on-site 
dose-rate  contours  were  obtained  from  ground  survey  readings  of  the  Radiological 
Safety  Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc.,  and  from 
aerial  surveys  of  a  scientific  project  using  AN/PDR  39  and  AN/PDR  U3  survey 
instruments.  The  readings  were  taken  at  H+2  hours,  H-K3  hours,  D+l  day,  D+2 
days  and  D+3  days  along  eight  radial  roads  to  determine  radiation  exclusion 
areas.  The  induced  activity  decay  curve  for  Nevada  soil  was  used  to  ex¬ 
trapolate  the  dose  rate  readings  to  11+ 1  hour.  The  dose- rate  readings  are 
not  reliable  because  the  induced  activity  decay  curve  is  not  strictly 
applicable  to  a  mixture  of  fission  products  and  induced  activities.  Decay 
measurements  indicated  a  decay  rate  similar  to  Na34  for  distances  out  to 
1,200  yards  from  ground  zero. 

The  off-site  fallout  was  analyzed  by  Program  37  of  UCLA  and  the  USWB 
Special  Projects  Section.  They  used  actual  decay  data  to  plot  the  H+12  hour 
dose-rate  contours.  The  f1,s  decay  approximation  was  used  by  NDL  to  ex¬ 
trapolate  the  H+12  hour  dose-rate  contours  to  H+l  hour.  The  intensity  contours 
are  based  on  ground  and  aerial  survey  data,  but  the  chapes  of  the  close-in 
contours  were  estimated  due  to  lack  of  data.  The  estimation  of  time  of 
arrival  was  done  by  using  measured  arrival  times  at  known  points 
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Figure  178 .  Operation  PLUMBBOB  -  Priscilla.  On-site  dose 

rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  51  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBDOB 


PRISCILLA 


Altitude 

(MSL) 

il+l 

hour 

H+4  hours 

Altitude 

(MSL) 

H+l  hour 

H+4  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Ca  lm 

Calm 

180 

05 

29,000 

250 

20 

„  .  . 

4,000 

Calm 

Calm 

180 

09 

30,000 

250 

20 

250 

15 

5,000 

220 

03 

190 

09 

31,000 

250 

18 

— 

6,000 

220 

07 

210 

09 

32,000 

260 

16 

— 

.. 

7,000 

220 

07 

229 

07 

33>oco 

280 

12 

.... 

-- 

8,000 

230 

09 

220 

07 

34,000 

260 

15 

... 

9,000 

240 

09 

210 

07 

35,ooo 

240 

15 

250 

14 

10,000 

230 

09 

210 

08 

36,000 

240 

20 

... 

.. 

11,000 

230 

07 

— 

-  - 

37,000 

240 

23 

... 

— 

12,000 

230 

08 

240 

07 

38,000 

240 

26 

... 

.. 

13,000 

210 

09 

— 

-  - 

39,000 

240 

32 

— 

.. 

14,000 

210 

08 

240 

05 

40,000 

250 

4l 

260 

52 

15,000 

220 

07 

(350) 

(06) 

41,000 

260 

46 

... 

16,000 

240 

08 

260 

07 

42,000 

260 

49 

- - 

.. 

17,000 

260 

12 

— 

43,000 

260 

51 

... 

.. 

18,000 

250 

13 

240 

16 

44,000 

250 

51 

... 

— 

20,000 

26C 

09 

240 

14 

45,000 

250 

52 

250 

60 

21,000 

250 

06  ' 

— 

— 

46,000 

260 

51 

22,000 

23C 

05 

— 

-- 

47,000 

260 

48 

... 

— 

23,000 

240 

05 

230 

14 

48,000 

260 

46 

... 

.. 

24,000 

25C 

08 

— 

-- 

49,000 

260 

45 

... 

.. 

25,000 

250 

09 

240 

16 

50,000 

270 

40 

270 

40 

26,000 

250 

10 

— 

— 

51,000 

270 

29 

27,000 

250 

16 

— 

-- 

52,000 

270 

29 

— 

— 

28,000 

250 

17 

— 

— 

53,000 

270 

29 

... 

-  , 

54,655 

270 

29 

... 

.. 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  49,212  ft  MSL  at  H-hour. 

3*  Wind  data  was  obtained  from  rawinsonde  observations  at  the  Yucca  Weather 
Station  and  this  data  was  supplemented  by  observations  below  5,100  ft 
MSL  over  ground  zero. 

4.  At  H-hour  the  surface  air  pressure  wus  909*5  mb,  the  temperature  17.5 
±  1°C,  the  dew  point  -0.6°C  and  the  relative  humidity  29$* 
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OPERATION  PLUMBBOB  -  Coulomb  A  Safety  Experiment 

Sponsor:  LASL 

SITE:  NTS  -  Area  3  H 
37°  02'  30"  N 

116°  01'  33"  W 

Site  elevation:  ~  4,000  ft 

HEIGHT  OF  BURST:  Surface. 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  on  Nevada  soil 

CLOUD  TOP  HEIGHT:  1,000  ft 
CLOUD  BOTTOM  HEIGHT:  NM 

REMARKS: 

An  extensive  alpha  survey  was  carried  out  in  the  area  within  a  50-yard 
radius  of  ground  zero.  A  general  level  of  15,000  c/m/55  cm2  was  detected 
in  this  ai-ea 


DATE:  1  Jul  1957  1  Jul  1957 
TIME:  1030  1730 
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OPERATION  PLUMBBOB  - 


Hood 


PDT  GMT 

DATE:  5  Jul  1957  5  Jul  1957' 
TIME:  0440  1140 

TOTAL  YIELD:  74  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  276  to  280  msec 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  Crater 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9a 
37°  08’  05"  N 
116°  02’  27"  W 

Site  elevation:  4,230  ft 

HEIGHT  OF  BURST:  -500  ft 

TYPE  OF  BURST  AND  PIACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  48,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  35 >000  ft  MSL 


REMARKS: 

On-site  contamination  was  due  primarily  to  induced  activities.  The 
on-site  dose  rate  contours  were  obtained  from  ground  survey  readings 
of  the  Radiological  Safety  Division  of  Reynolds  Electrical  and  Engineering 
Company  ,  Inc.,  using  AN/PDR  39  and  AN/PDR  43  survey  instruments.  The 
readings  were  taken  at  H+l  hour,  H+6  hours,  D+l  day,  D+2  days  and  D+3 
days.  The  neutron  induced-activity-decay  curve  for  Nevada  soil 

was  used  to  extrapolate  the  dose-rate  readings  to  H+l 
hour.  Few  readings  were  taken  to  the  north  and  east  of  ground  zero 
because  of  rough  terrain  and  numerous  brush  fires  ignited  by  the 
detonation.  The  off-site  fallout  was  analyzed  by  Program  37  of  UCLA 
and  the  USWB  Gpecial  Projects  Section.  They  used  actual  decay  data 
to  plot  the  11+12  hour  dose-rate  contours.  The  t-1*a  decay  approximation 
was  used  by  NDL  to  extrapolate  the  H+12  hour  dose-rate  contours  to  H+l 
hour.  The  fallout  pattern  is  based  on  ground  and  aerial  survey  data. 
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Figure  182  .  Operation  PLUMBBOB  -  Hood.  Off -site  dose 

rate  contours  in  r/hr  at  H+l  hour. 
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CABLE  52  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB 


HOOD 


Alt itudc 
(MSL) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Calm 

Calm 

29,000 

200 

18 

5,000 

320 

02 

30,000 

200 

20 

6,000 

200 

05 

31,000 

200 

24 

■  7j,000 

200 

08 

32,000 

210 

26 

(1,000 

180 

09 

33,000 

210 

95000 

170  > 

12 

34,000 

220 

21 

10,000 

160 

12 

35,000 

230 

22 

12,000 

150 

14 

36,000 

220 

25 

13,000 

160 

17 

37,000 

210 

24 

14,000 

170 

23 

38,000 

210 

15,000 

180 

30 

39,000 

210 

25 

16,000 

180 

33 

40,000 

210 

26 

17,000 

180 

33 

41,000 

210 

26 

18,000 

180 

24 

42,000 

210 

28 

19,000 

180 

17 

43,000 

220 

72 

20,000 

180 

12 

44,000 

220 

36 

21,000 

210 

09 

45,000 

220 

39 

22,000 

220 

09 

46,000 

220 

39 

23,000 

220 

12 

47,000 

220 

38 

24,000 

230 

13 

48,000 

230 

36 

25,000 

230 

10 

49,000 

230 

32 

26,000 

220 

10 

50,000 

230 

28 

2T,000 

190 

12 

51,000 

230 

23 

28,000 

190 

14 

52,000 

230 

22 

53,000 

220 

22 

54,000 

230 

22 

NOTES: 

1.  Tropopause  height  was  53,149  It  MSL  at  H-hour. 

2.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

3.  At  H-hour,  the  surface  air  pressure  was  876  mb,  the  temperature 
21,0°C,  the  dew  point  -3-3°C  and  the  relative  humidity  19$. 


Sponsor;  UCRL  , 

SITE:  NTS  -  Area  2b 
37°  09'  01"  N 

116°  06'  31"  w 

Site  elevation:  b,h69  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  32,000  ft  MSI. 
CIOUD  BOTTOM  HEIGHT:  20,000  ft  MSL 


REMARKS: 

No  on-site  fallout  pattern  was  obtained  from  ground  survey  readings 
obtained  by  the  Radiological  Safety  Organization  using  AN/PDR  39  and 
AN/PDR  1+3  survey  instruments.  The  readings  ve.re  taken  along  1+  radial 
roads  at  H+l  hour  and  along  6  radial  roads  at  H+?  hours,  D-<1  day, 

D+2  days,  D->-3  days,  and  D+4  days.  The  t"1,2  decay  approximation  was 
used  by  NDL  to  extrapolate  the  dose -rate  readings  to  K+l  hour. 

The  off-site  fallout  was  analyzed  by  program  37  of  UCLA.  Actual 
decay  data  were  used  to  plot  the  H+12-hour  dose-rate  contours.  The 
t*l,a  decay  approximation  was  uc-^d  by  NDL  to  extrapolate-  the  H+  12-hour 
dose-rate  readings  to  H+l  hour.  "The  shape  of  the  fallout  pattern  on 
the  western  edge  was  estimated  and  may  be  too  far  to  the  west.  The 
lack  of  roads  and  bad  ground  features  precluded  the  collection  of  data 
in  this  area.  Arrival  times  after  six  hours  wore  estimated  on  the 
basis  of  the  measured  arrival  times  and  the  use  of  calculated  trajectories” 


OPERATION  PLUMBBOB  -  Diablo 

PDT  GMT 

DATE:  15  ,Tul  1957  15  Jul  1957 

TIME:  01+30  1130 

TOTAL  YIELD:  17  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  250  to  265  msec 

Radius  of  2nd  maximum:  NM 

CRATER  DATA:  No  crater 
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Distance  From  GZ, Yards 


- 1 - i - *T - So  100 

Qi\tonc*  horn  02.  Stotjt*  Milf*; 

185.  Operation  PLUMBDOB  -  TAM». 

«44  a  A r\o a  w>te  contours  in  r/hr  at  il+l  hour 


TABLE  53  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB-  DIABLO 


Altitude 

(MSL) 

H-hour 

H+3  hours 

Altitude 

(MSL) 

H-hour 

H+3  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

tnph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

Calm 

Calm 

30,000 

280 

10 

250 

06 

5,000 

220 

05 

210 

02 

31,000 

290 

13 

-- 

6,000 

220 

07 

200 

06 

32,000 

290 

14 

— - 

-- 

7,000 

220 

08 

190 

07 

33,000 

290 

14 

— 

-- 

8,000 

220 

10 

180 

06 

34,000 

290 

14 

— - 

9,000 

220 

08 

160 

10 

35,000 

280 

14 

270 

20 

10,000 

200 

07 

160 

10 

36,000 

270 

16 

— - 

OTOT 

11,000 

170 

07 

— 

-- 

37,000 

270 

17 

— 

-  - 

12,000 

190 

07 

180 

09 

38,000 

260 

17 

- — 

-- 

13,000 

200 

07 

— 

-- 

39,000 

260 

17 

— 

-- 

14,000 

210 

09 

210 

13 

40,000 

260 

17 

240 

16 

15,000 

220 

09 

(220) 

(10) 

4l,Q00 

260 

16 

... 

16,000 

210 

07 

230 

08 

42,000 

260 

14 

... 

— 

17,000 

210 

07 

— 

— 

43,000 

240 

14 

... 

OTOT 

18,000 

210 

07 

210 

10 

44,000 

220 

14 

-  — 

WOT 

19,000 

230 

07 

— 

OT  -» 

45,000 

230 

16 

250 

16 

20,000 

250 

09 

230 

09 

46,000 

240 

18 

•■WOT 

21,000 

270 

09 

— 

-- 

47,000 

260 

22 

— 

— 

22,000 

280 

08 

— 

-- 

48,000 

250 

21 

—  OT  OT 

OTOT 

23,000 

290 

07 

280 

07 

49,000 

260 

18 

•  WOT 

OTOT 

24,000 

300 

07 

— 

WOT 

50,000 

260 

15 

£4-0 

08 

25,000 

300 

12 

290 

05 

51,000 

260 

12 

OTOTOT 

OTOT 

26,000 

300 

14 

— 

-- 

52,000 

210 

07 

-OTOT 

-- 

27,000 

300 

13 

— 

-- 

53,000 

190 

07 

... 

OTOT 

28,000 

300 

12 

— 

-- 

29,000 

290 

.  12 

-- 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  43,000  ft  MSL  at  H-hour. 

3.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

4.  At  H-hour  the  surface  air  pressure  was  864  mb,  the  temperature  23.1°C, 
the  dew  point  -0.8°C  and  the  relative  humidity  20$. 
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Figure  186.  Holographs  for  Operation  PLIMBBOB  -  Diablo 


OPERATION  PLUMBBOB 


John 


PDT  &fl? 

DATE:  19  July  1957  19  July  1957 

TIME:  0700  1400 

TOTAL  YIELD:  -2  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  46  to  55  msec 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  DOD 

SITE:  NTS  -  Area  10 
37°  09'  38"  N 
116°  03'  11"  W 

Site  elevation:  4,290  ft 

HEIGHT  OF  BURST;  20,000  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  rocket  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  44,000  ft  MOL 
CLOUD  BOTTOM  HEIGHT:  NM 

REMARKS:  No  local  fallout. 


290 


TABLE  54  NEVADA  WIND  DATA  FOR  OPERATION  PLUMB!*®-  JOHN 


Altitude 

(MSL) 

H-hour 

II+4  hours 

Altitude 

(MSL) 

H-hour 

H+4  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

180 

14 

200 

24 

m  m 

180 

09 

190 

16 

190 

24 

190 

33 

180 

12 

20 

180 

26 

m  m 

190 

21 

200 

20 

190 

29 

m  mm 

180 

24 

190 

20 

200 

32 

— 

— 

9,000 

180 

24 

190 

20 

190 

26 

— 

-- 

10,000 

1.80 

24 

180 

20 

190 

44 

210 

44 

11,000 

l8o 

28 

... 

-- 

190 

48 

— 

n  * 

12,000 

170 

16 

180 

25 

190 

49 

— 

— 

13,000 

180 

15 

— 

-- 

200 

49 

— 

-- 

l4,000 

180 

15 

29 

200 

52 

— 

m,  «■ 

15,000 

190 

15 

(200) 

(29) 

200 

55 

200 

50 

HHSESSiBil 

190 

17 

29 

200 

54 

— 

IgstMmilll 

200 

17 

--- 

-- 

200 

54 

— 

-- 

Bjjsjflro 

200 

18 

210 

25 

190 

56 

— 

— 

210 

16 

— 

-  - 

200 

5l1 

— 

m  m 

210 

17 

220 

22 

220 

48 

210 

32 

21,000 

210 

17 

— 

-- 

220 

42 

— 

-- 

210 

20 

— 

-- 

47,000 

220 

36 

— 

-- 

210 

22 

220 

22 

220 

35 

— 

-- 

24,000 

200 

22 

— 

-  - 

210 

33 

— 

*«*  m 

200 

21 

21 

50,000 

210 

35 

210 

33 

200 

21 

— 

... 

51,000 

210 

36 

- — 

-- 

190 

22 

— 

-- 

210 

29 

— 

m  m 

190 

23 

53,000 

200 

25 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  1*7*500  ft  MSL  at  H-hour. 

3.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

1*.  At  H-hour,  the  surface  air  pressure  was  868  mb,  the  temperature 
22.1°C,  the  dew  point  1.3°C  and  the  relative  humidity  25^. 
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SCALE 

Ll.LjJ.jJ 


0  10  20  30 

Rita  roU:  5000  M/hr 


OPERATION  PLUMBBOB  - 


Kepler 


PET  GMT 

DATE:  24  July  1957  24  July  1957 
TIME:  0450  1150 

TOTAL  YIELD:  10  kt 


FIREBALL  EATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  62  msec 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE:  NTS  -  Area  4 
37°  05 '  N 
06*  w 

Site  elevation:  4,309  ft 

HSTOHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tcwer  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  28,000  ft  MSL 
CLOUD  BOTTOM  HSIOin1:  20,000  ft  MSL 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  ground  survey  readings  of 
the  Radiological  Safety  Division  of  Reynolds  Electrical  and  Engineering 
Co.,  Inc.,  using  AN/PBR  "9  and  AN/PDR  43  survey  instruments.  The  readings 
were  taken  at  H+6  hours.  D+l  day,  D+2  days,  D+3  days,  and  D+5  days  along 
eight  radial  roads  to  determine  radiation  exclusion  areas.  The  reliability 
of  the  extrapolated  dose-rate  readings  is  questionable  because  of  the  un¬ 
certainty  in  decuy  rates.  The  t*1,a  decay  approximation  was  used  to  ex¬ 
trapolate  the  dose- rate  readings  to  H+l  hour. 

The  off-site  fallout  was  analyzed  by  the  USWB  Special  Projects  Section. 

The  t“l,a  decay  approximation  was  used  to  extrapolate  the  dose-rate  readings 
to  H+l  hour.  The  fallout  pattern  i3  not  reliable.  There  were  discrepancies 
in  the  several  monitor  runs. 
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Distance  From  GZ, yards 


TABLE  55  NEVADA  WIND  DATA  FOR  OPERATION  PLUMEDOB 


KEPLER 


Altitude 

(MSI.) 

H-hour 

H+6  hours 

Altitude 

(MSL) 

H-hour 

H+6  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

110 

13 

31,000 

230 

22 

5,000 

020 

02 

120 

20 

32,000 

230 

24 

— 

•  - 

6,000 

060 

07 

130 

20 

33,000 

230 

24 

— 

— 

7,000 

2ro 

03 

120 

14 

34,000 

220 

25 

— 

-- 

8,000 

150 

05 

140 

07 

35,000 

220 

29 

210 

33 

9,000 

170 

06 

150 

10 

36,000 

220 

37 

-  — 

--- 

70,000 

210 

06 

140 

12 

37,000 

230 

39 

— 

-- 

11,000 

140 

07 

-- 

38,000 

230 

41 

— 

-  - 

12,000 

070 

12 

100 

08 

39,000 

220 

43 

— 

13/000 

100 

07 

— 

— 

40,000 

220 

41 

210 

68 

111,  000 

130 

12 

110 

14 

41,000 

220 

40 

- - 

15,000 

090 

15 

(140) 

(12) 

42,000 

210 

41 

— 

— 

16,000 

090 

16 

180 

09 

43,000 

210 

43 

— 

-- 

17,000 

080 

16 

— 

— 

44,000 

220 

4o 

— 

-- 

18,000 

100 

07 

200 

14 

45,000 

230 

38 

230 

40 

19,000 

150 

05 

— 

— 

46,000 

230 

32 

— 

-- 

20,000 

230 

07 

180 

09 

47,000 

230 

31 

— 

•  • 

21,000 

230 

07 

•mtrnm 

-- 

48,000 

230 

31 

— 

-- 

22,000 

250 

10 

— 

— 

49,000 

230 

31 

— . 

-- 

23,000 

270 

14 

180 

16 

50,000 

240 

28 

240 

25 

24,000 

250 

09 

- ' 

-- 

51/000 

250 

24 

-- 

25,000 

260 

10 

200 

16 

52,000 

250 

20 

— 

-- 

26,000 

250 

12 

--- 

-- 

53,000 

260 

16 

--- 

... 

27,000 

230 

*3 

--- 

-- 

55,000 

280 

08 

200 

15 

28,000 

230 

15 

— 

-- 

29,000 

230 

18 

-- 

30,000 

230 

20 

200 

20 

NOTES: 

1.  Numbers  in  parentheses  are  estimated. 

2.  Tropopause  height  was  3 3 > 3' '  -  ft  MSL  at  H-hour. 

3-  Wind  data  was  obtained  fr.-m  the  Yucca  weather  station. 

4.  At  H-hour  the  surface  air  pressure  was  865  mb,  the  temperature  21.0°C, 
the  dew  point  -5.0°C  and  the  relative  humidity  22$. 
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SCALE 
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H  +  6 

Figure  190.  Hodographs  for  Operation  PLUMBBOB  - 


Kepler 


OPERATION  PLUMBDOP  - 


Owens 


PIT _  GMT 

DATE:  25  July  1957  25  July  1957 
TIME:  0630  1330 

TOTAL  YIELD:  9.7  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  msec 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9b 
37°  08'  05"  N 

116°  02'  27"  W 

Site  elevation:  *+,215  it 

HEIGHT  OF  BURST:  500  ft. 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  35,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  20,000  ft  MSL 


REMARKS: 

On-site  contamination  was  due  primarily  to  induced  activity.  The  pattern 
was  obtained  from  ground  survey  readings  of  the  Radiological  Safety  Division 
of  Reynolds  Electrical  and  Engineering  Co.,  Inc.,  using  AN/PDR  39  and 
AN/PDR  1+3  survey  instruments.  The  readings  were  taken  at  H+l  hour,  H+6 
hours,  D+l  day,  D+2  days,  P+3  days  and  D+5  days  along  eight  radial  rouds 
to  determine  radiation  exclusion  areas.  The  dose- rate  readings  were  ex¬ 
trapolated  to  H+l  hour  by  the  generalized  decay  curve  for  neutron- induced 
activity  in  Nevada  soil.  The  extrapolated  dose  rates 

are  not  very  accurate  because  of  uncertainty  in  decay  rates. 

The  off-site  fallout  was  analyzed  by  the  USWB  Special  Projects  Section. 

The  t*l,a  decay  approximation  was  used  to  extrapolate  the  dose-rate  readings 
to  H+l  hour.  Most  of  the  pattern  attributed  to  Owens  was  in  an  area 
relatively  free  from  residual  contamination.  Doltzman  debris  was  to  the 
west  and  Diablo  debris  to  the  east,  but  only  on  the  fringes  of  the  Owens 
fallout  is  there  much  uncertainty  in  the  analysis.  Widely  scattered  showers 
occurred  throughout  most  of  Nevada  on  D-day  and  D+l  day. 
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Distance  From  GZ,  yards 
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Figure  191.  Operation  FLUMBBOB  -  Owens. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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Figure  192 « 
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Operation  FLUMBBOB  -  Owens. 

Off -site  dose  rate  contours  In  r/hr  at  H+l  hour. 
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TABLE  56  NEVADA  WIND  DATA  FOR  OPERATION  PUJMBBOB- 


OWENS 


Altitude 

(MSL) 

H-hour 

11+4 -p-  hours 

Altitude 

(MSI,) 

H-hour 

H+4y  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

120 

05 

30,000 

220 

35 

200 

38 

5,000 

320 

03 

140 

05 

31,000 

220 

26 

-  -- 

6,000 

040 

04 

170 

05 

32,000 

210 

32 

7,000 

140 

06 

210 

07 

33,000 

210 

35 

... 

... 

8,000 

160 

08 

210 

07 

34,000 

210 

38 

... 

•  • 

9,000 

170 

14 

210 

12 

35,000 

210 

4? 

210 

54 

10,000 

170 

16 

210 

17 

36,000 

210 

53 

... 

.  11,000 

170 

20 

— 

-- 

37,000 

210 

47 

... 

12,000 

070 

12 

200 

29 

38,000 

220 

45 

... 

13,000 

170 

22 

— 

-- 

39,000 

240 

51 

— 

.. 

14,000 

160 

22 

180 

26 

40,000 

230 

43 

230 

4l 

15,000 

160 

23 

(180) 

(25) 

41,000 

230 

36 

— 

-- 

16,000 

160 

24 

170 

24 

42,000 

230 

3^ 

... 

-- 

17,000 

160 

24 

— - 

— 

43,000 

230 

37 

-  •  - 

-  - 

18,000 

170 

22 

160 

24 

44,000 

230 

39 

... 

-- 

19,000 

170 

23 

— 

-- 

45,000 

230 

40 

220 

31 

20,000 

190 

20 

180 

23 

46,000 

230 

41 

... 

21,000 

$10 

14 

— 

-- 

47,000 

240 

41 

— 

-- 

22,000 

210 

15 

- - 

-- 

48,000 

240 

33 

-  - 

23,000 

200 

16 

180 

17 

49,000 

240 

28 

24,000 

210 

17 

— 

-- 

50,000 

240 

21 

200 

24 

25,000 

210 

18 

200 

17 

51,000 

210 

15 

-  - 

-  - 

26,000 

220 

18 

— 

-- 

52,000 

180 

09 

... 

— 

27,000 

220 

20 

— 

-- 

53,000 

170 

15 

— 

28,000 

220 

20 

— 

— 

55,000 

— 

-- 

220 

15 

29,000 

220 

20 

— 

— 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  49,300  ft  MSL  at  H-hour. 

3.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

4.  At  H-hour  the  su  face  air  pressure  was  871  mb,  the  temperature  20.0°C, 
the  dew  point  -3*6°C  and  the  relative  humidity  20$. 
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OPERATION  PLUMBBOB  -  Pascal  A  Safety  Experiment 


PET  GMT 

DATE:  26  July  1957  26  July  1957 
TIME:  0100  0800 


CLOUD  TOP  HEIGHT:  5,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


Sponsor:  LASL 

SITE:  NTS  -  Area  3J 
37°  03'  03"  N 
116°  01'  56"  W 
Site  elevation:  ~  4,050  ft 

HEIGHT  OF  BURST:  -500  ft 
Underground 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst.  Partially 
stemmed  well.  Device  located 
at  the  bottom  of  a  cased  200 
ft  hole  with  a  50  ft  block  of 
concrete  above  it  and  an  open 
space  up  to  a  heavy  concrete 
cap  at  the  top. 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  ground  survey  readings 
of  the  Radiological  Safety  Division  of  Reynolds  Electrical  and  Engineering 
Co.,  Inc.,  using  AN/PDR  39  and  AN/PDR  43  survey  instruments.  The  readings 
were  taken  at  H+8  hours,  D+l  day,  and  D+2  days  along  four  radial  lines  to 
determine  radiation  exclusion  areas.  The  t*1,a  decay  approximation  was 
used  to  extrapolate  the  dose-rate  readings  to  H+I  hour.  The  fallout  pattern 
is  not  reliable  because  only  a  few  readings  were  taken.  Heavy  alpha 
contamination  was  detected  in  a  strip  about  200  yards  wide  and  2000  yards 
long  within  the  12  r/hr  contour. 
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Distance  From  GZ,  yards 


Figure  194.  Operation  PLUMBBOB  -  Pascal  A. 

On-site  dose  rate  contours  in  r/nr  at  H+l  hour. 
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OPERATION  PLUMBBOB  - 


Stokes 


POT  GMT 

DATE:  T  Aug  1957  7  Aug  1957 
TIME:  0525  1225 

TOTAL  HELD:  19  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  160  msec 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE;  NTS  -  Area  7b 

37°  05’  12"  N 

116°  01'  25"  W 

Site  elevation:  4,l86  ft 

HEIGHT  OF  BURST:  1,500  ft- 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  37,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  27,000  ft  MSL 


REMARKS: 

On-site  contamination  v».  3  due  primarily  to  induced  activity.  The  pattern 
was  obtained  from  ground  survey  readings  of  the  Radiological  Safety 
Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc.,  usingAN/FDR  39 
and  AN/PDR  43  survey  instruments.  The  readings  were  taker,  at  H+f  hour,  H+6 
hours,  D+l  day,  D+2  days  D+3  days  and  D+5  days  along  radial  lines  to 
determine  radiation  exclvuion  e.'eas.  The  dose-rate  readings  were  extrapolated 
to  H+l  hour  by  the  general  Induced  activity  decay  curve  for  Nevada  soil 


The  off-site  fallout  was  analyzed  by  tl.i  USVTB  Special  Projects  Section* 
The  t*1*®  decay  approximation  vas  used  to  extrapolate  the  dose-rate 
readings  to  H+l  hour.  "The  fallout  pattern  attributed  to  Shot  Stokes 
is  on  the  fringes  of  fallout  from  two  previous  tower  bursts  (Boltzman 
and  Diablo)  and  is  rather  uncertain’.’ 
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Distance  From  GZ<  yards 


3000  2000  1000  0  1000  2000  3000 


Distance  From  GZ, yards 

Figure  195.  Operation  PLUMBBOB  -  Stokes. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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Dltfonc*  from  GZ,  Statute  Mite» 

Figure  196 .  Operation  PLUMBDOB  -  Stokes 

Off -site  dose  rate  contours  in  r/hr  at  H+i  hour. 
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TABLE  57  NEVAEA  WIND  DATA  FOR  OPERATION  PLUMBBOB< 


STOKES 


Altitude 

(msl) 

H+l 

hour 

Altitude 

(MSL) 

H+l 

hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Calm 

Calm 

29,000 

220 

78 

5,000 

200 

02 

30,000 

200 

76 

6,000 

200 

06 

31,000 

200 

76 

7,000 

l40 

07 

38,000 

200 

76 

8,000 

100 

09 

33,000 

200 

76 

9,000 

150 

07 

34,000 

230 

72 

10,000 

160 

09 

35,ooo 

200 

80 

11,000 

170 

12 

36,000 

200 

79 

12,000 

180 

17 

37,000 

200 

84 

13,000 

190 

28 

36,000 

200 

90 

14,000 

190 

29 

39,oco 

200 

101 

15,000 

180 

31 

40,000 

200 

105 

16,000 

170 

36 

41,000 

200 

07 

17,000 

180 

39 

42,000 

210 

69 

18,000 

180 

44 

43,000 

200 

77 

19,000 

180 

46 

44,000 

2C0 

84 

20,000 

180 

47 

45,000 

210 

75 

21,000 

180 

47 

46,000 

210 

60 

22,000 

180 

53 

47,000 

21C 

59 

23,000 

180 

50 

48,000 

210 

56 

24,000 

180 

51 

49/000 

210 

50 

25,000 

190 

55 

50,000 

200 

43 

26,000 

190 

61 

54,478 

200 

28 

27,000 

200 

69 

28,000 

200 

73 

NOTES: 

1.  Tropopuuse  height  was  46,800  ft  MSL  at  H-hour. 

2.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

3«  At  H+l  hour  the  surface  air  pressure  was  870  mb,  the  temperature 
l6.8°C,  the  dew  point  -4,9^0  and  the  relative  humidity  22$. 
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Ri**  rot*:  5000ft/hr 


12.56 

7.5> 


S(4IQ6ft) 
H  +  l 


Figure  197.  Holographs  for  Operation  PLUMBBOB  - 


Stokes 


OPERATION  PLUMBBOB  -  Saturn  Safety  Experiment 

Sponsor:  UCKL 

SITE:  NTS  -  Area  12-c 
37°  U’  38"  N 
116?  02'  00"  W 

HEIGHT  OF  BURST:  -128  ft 

TYPE  OF  BURST  AND  PLACEMENT 
Subsurface  burst  -  Tunnel 
in  Nevada  soil 

CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 

REMARKS: 


PET  GMT 

DATE:  9  Aug  1957  10  Aug  1957 
TIME:  1800  0100 


No  fallout. 


OPERATION  PLUMBBOB  - 


Shasta 


Sponsor:  UCRL 

SITE:  NTS  -  Area  2a 

37°  07'  4 I"  N 
II GP  06'  23"  W 

Site  elevation:  4,387  ft 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  220  ±  255  msec 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater  CLOUD  TOP  HEIGHT:  32,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  16,000  ft  MSL 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  ground  survey  readings  of 
the  Radiological  Safety  Division  of  Reynolds  Electrical  and  Engineering 
Co.,  Inc.,  using  AN/PDR  39  and  AN/PDR  43  survey  instruments.  The  readings 
were  taken  at  H+3  hours,  H +6  hours,  D+l  day,  D+2  days  and  D+3  days  along 
6  radial  lines  to  determine  radiation  exclusion  areas.  Tne  t'1*8  decay 
approximation  was  used  to  extrapolate  the  dose  rate  readings  to  H+l  hoinh 

The  off-site  fallout  was  analysed  by  Program  37  of  UCLA  and  the  USWB 
Special  Projects  Section.  They  used  actual  decay  data  to  plot  the  H+12 
hour  dose-rate  contours.  The  t-l,a  decay  approximation  was  used  by  NDL 
to  extrapolate  the  H+12  hour  dose-rate  contours  to  H+l  hour.  Raincut 
occurred  in  the  Alamo-Hiko,  Nevada  area  as  well  as  in  the  Lincoln  Mine 
Area.  The  fallout  pattern  is  the  result  of  the  subtraction  of  Diablo 
residual  activities  from  measured  data.  Arrival  times  after  six  hours  ... 
were  estimated  from  the  wind  data* 


HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 


PUT 

DATE:  l6  Aug  1957 
TIME:  0500 


GMT 

18  Aug  1957 
1200 


TOTAL  YIELD:  17  kt 


Distance  From  GZ,yard 


mm 


mm 


4000 


w3000t 


:ooo 


locc* 


1000; 


2000 


300 Oi 


3000  2000 


1000  0  1000  2000  3000 

Distance  From  GZ,  yards 


4000  3000 


Figure  198.  Operation  PLUMBBOB  -  Shasta. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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Diiltne*  tramQZ,  Si»f  jl«  Milo 


Figure  199.  Operation  PLUMBBOB  -  Shasta. 

Off-site  dose  rate  contours  in  r/hr  at  E+l  hour. 
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TABLE  58  NEVADA  WIND  DATA  FOR  OPERATION  PLUMEBOB-  SHASTA 


Altitude 

(msl) 

H-hour 

H+5£  hours 

Altitude 

(MSL) 

H-hour 

H+5-3-  hours 

Dir 

Speed 

Dir 

Speed,  ; 

Dir 

Speed 

Dir 

Speeii 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Sxirface 

Calm 

Calm 

180 

08 

30,000 

260 

10 

£10 

10 

5,000 

200 

05 

180 

09 

31,000 

250 

14 

--- 

-- 

6,000 

220 

10 

200 

12 

32,000 

240 

17 

— 

7,000 

220 

14 

200 

12 

33,000 

240 

21 

-- 

8,000 

230 

15 

210 

12 

34,000 

240 

23 

--- 

-- 

9,000 

220 

15 

210 

09 

35,000 

240 

26 

230 

21 

10,000 

220 

13 

190 

09 

36,000 

240 

30 

— 

-- 

11,000 

190 

07 

— 

-- 

37,000 

240 

32 

— 

— 

12,000 

150 

09 

170 

16 

38,000 

240 

38 

— 

13,00c 

i40 

10 

... 

-- 

39,000 

240 

41 

--- 

-- 

14,000 

140 

12 

180 

16 

40,000 

240 

45 

240 

53 

15,000 

150 

10 

(170) 

(21) 

41,000 

24c 

50 

— 

«• » 

16,000 

150 

l4 

170 

26 

42,000 

240 

53 

---  ■ 

— 

17,  30 

150 

18 

-- 

43,000 

240 

54 

— 

-- 

18,000 

150 

17 

180 

28 

44,000 

240 

54 

— 

-- 

19,000 

i4o 

12 

— 

-- 

45, ox 

240 

52 

250 

52 

20,000 

130 

12 

18c 

21 

46, ox 

250 

51 

— 

— 

21,000 

.150 

05 

— - 

-- 

47,  ox 

250 

45 

— 

-- 

22,000  ' 

240 

05 

— 

-- 

48,000 

250 

Ul 

... 

-- 

23,000 

280 

07 

180 

08 

49, poo 

260  .. 

36 

-  - 

24,000 

300 

07 

--- 

-- 

50,  xo 

260 

29 

260 

13 

25,000 

300 

08 

210 

05 

51,000 

270 

24 

— 

— 

26,000 

300 

08 

— 

-- 

52, xo 

280 

18 

-- 

27,000 

300 

07 

— 

— 

53, ox 

300 

13 

— 

-- 

28,000 

290 

07 

— 

•»  « 

29,000 

270 

07 

m  <m 

NOTES: 

~TT 

2. 

3- 

4. 


Numbers  in  parentheses  are  estimated  values. 

Tropopause  height  yas  49,800  ft  MSI-  at  H-hour. 

Wind  data  was  obtained  from  the  Yucca  weather  station. 

At  H-hour  the  surface  air  pressure  was  866  mb,  the  temperature  26.4°C, 
the  dew  point  8.9^0  and  the  relative  humidity  33$ • 


17.5 


0  10  20  30 
mil«« 

RiM  rot«:  5000ft/hr 


r-5p 

*$(4387f!) 

H-Houf 

Figure  200 .  Hodographs  for  Operation  PLUMBBGB 


OPERATION  PLUMBBOB  -  Doppler 

PET  Off 

DATE:  23  Aug  195?  23  Aug  1957 
TIMf:  0530 

TOTAL  HELD:  11  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  122  to  125  msec 

Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE:  NTS  -  Area  ?a 

37°  05'  12"  N 

116°  01'  25"  W 

Site  elevation:  4,230  ft 

HEIGHT  OF  BURST:  .  1,500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  38,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  23,000  ft  MSL 


I 

3 

.1 

j 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
pattern  was  obtained  from  ground  survey  readings  of  the  Radiological  Safety 
Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc.,  using  AN/PER  39 
and  AN/PDR  43  survey  instruments.  The  readings  were  taken  at  H+i  hour, 
hours,  D+l  day  and  D+3  days  along  eight  radial  roads  to  determine 
radiation  exclusion  areas.  The  dose-rate  readings  were  extrapolated  to  H+l 
hour  by  the  general  induced  activity-decay  curve  for  Nevada  soil 

The  off-site  fallout  was  analyzed  by  the  USWB  Special  Projects  Section. 

The  t*1*8  decay  approximation  was  used  to  extrapolate  the  dose-rate  readings 
to  H+l  hour.  "Some  of  the  radioactivity  is  believed  to  be  from  Shot  Shasta. 
The  pattern  interpolated  between  the  burst  site  and  the  Nevada  Route  38 
(approximately  80  miles  downwind)  can  only  be  a  rough  approximation  in  the 
absence  of  measurements,  but  its  orientation,  at  least,  is  consistent  with 
the  wind  analysis" 
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TABLE  59  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOD 


DOPPLER 


Altitude 

(MSL) 

H-hour 

H+3  hours 

Altitude 

(MSL)  . 

H-hour 

H+3  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

Calm 

Calm 

29,000 

230 

50 

... 

mm 

5,000 

Calm 

Calm 

Calm 

Calm 

30,000 

230 

50 

230 

5,685(BH) 

Calm 

Ca  1m 

— 

— 

31,000 

230 

50 

mmm 

mm 

6,000 

Calm 

Calm 

Calm 

Calm 

32,000 

210 

50 

mmm 

mm 

7,000 

220 

03 

Calm 

Calm 

33,000 

210 

51 

... 

— 

8,000 

220 

08 

Calm 

Calm 

34,000 

220 

58 

... 

-- 

9,000 

180 

12 

080 

05 

35,000 

220 

58 

220 

48 

10,000 

160 

16 

130 

08 

36,000 

220 

58 

m  mm 

-- 

11,000 

100 

20 

— 

-- 

37,000 

220 

58 

m  **«• 

mm. 

12,000 

110 

14 

150 

12 

38,000 

210 

61 

... 

■m  m 

13,000 

110 

14 

— 

... 

39,000 

210 

63 

mm 

14,000 

140 

12 

130 

12 

40,000 

220 

65 

220 

64 

15,000 

170 

09 

(160) 

(13) 

41,000 

220 

67 

m  mm 

mm 

16,000 

150 

07 

160 

14 

42,000 

220 

69 

m  m  m 

mm 

17,000 

150 

09 

— 

— 

4.3,000 

720 

68 

— 

mm 

18,000 

170 

07 

170 

14 

44,000 

220 

66 

.. 

19,000 

190 

07 

— 

45,000 

220 

62 

220 

56 

20,000 

200 

07 

180 

1.5 

46,000 

230 

45 

... 

m  m 

21,000 

190 

07 

— 

-- 

47,000 

230 

45 

mmm 

— 

22,000 

210 

07 

--- 

-- 

48,000 

2^0 

45 

m  m'm 

mm 

23,000 

200 

08 

200 

15 

49,000 

230 

33 

mmm 

m  m 

24,000 

200 

15 

— 

-- 

50,000 

230 

17 

— 

— 

25,000 

210 

21 

220 

23 

51,500 

210 

10 

— 

m  m 

26,000 

210 

23 

— 

-- 

52,000 

200 

09 

-- 

27,000 

210 

28 

— 

-- 

53,000 

210 

13 

— 

— 

28,000 

210 

35 

~ 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  42,800  ft  MSL  at  H-hour. 

3.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

4.  At  H-hour  the  surface  air  pressure  was  87?  mb,  the  temperature  21.4°C, 
the  dew  point  13*9°C  and  the  relative  humidity  '57 i». 
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OPERATION  PLUMBBOB  -  Pascal  B  Safety  Experiment 

Sponsor:  LASL 

SITE:  NTS  -  Area  3-d 

37°  02’  56"  N 

11 6°  02'  W 

Site  elevation:  4,050  ft 

HEIGHT  OF  BURST:  -500  ft 

Underground 

TIPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst.  Partially 
stemmed  well.  Device  located 
at  the  bottom  of  a  cased  200 
ft  hole  with  a  50  ft  block  of 
concrete  above  it,  and  an  open 
space  up  to  a  heavy  concrete 
cap  at  the  top. 

REMATJCS: 

No  fallout  was  observed.  Results  of  the  survey  indicated  background 
levels  of  beta-gairana  radiation  and  a  maximum  of  300  c/m/55  cm®  of  alpha 
activity  at  one  location. 


PET  GMT 

DATE:  27  Aug  1957  27  Aug  1957 
TIME:  1535  2235 


A 


i 
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OPERATION  PLUMDBOB  - 


Franklin  Prime 


PPT  OUT 

DATES  30  Aug  1957  30  Aug  1957 
TIME:  0540  1240 

TOTAL  YIELD;  4.7  kt 


FIREBALL  DATA: 

Time  to  1st  minimum*.  NM 

Time  to  2nd  maximum:  91  to  92  msec 

fedius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE;  NTS  -  Area  7b 

37°  05’  12"  N 

116°  01*  25"  V 

Site  elevation:  4,l86  ft 

HEIGHT  OF  BURST:  750  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  32,000  ft  MSI, 
CLOUD  BOTTOM  HEIGHT:  21,000  ft 

MSL 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
pattern  was  obtained  from  ground  survey  readings  of  the  Radiological 
Safety  Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc.,  using 
AN/PDR  39  and  AN/FDR  43  survey  instruments.  Hie  readings  were  taken 
at  H+|  hour,  K+6  hours,  D+2  days  and  I>3  days  along  eight  radial  roads 
to  determine  radiation  exclusion  areas.  The  dose-rate  readings  were 
extrapolated  to  H+l  hour  by  the  aerial  induced  activity  decay  curve 
for  Nevada  soil  The  extrapolated  dose  rates 

are  not  very  accurate  because  the  induced  activity  decay  factor  is 
not  strictly  applicable. 

The  off-site  fallout  was  analyzed  by  the  USWB  Special  Projects  Section. 
The  t'l,a  decay  approximation  was  used  to  extrapolate  the  dose-rate 
readings  to  H+l  hour.  "A  considerable  amount  of  the  radioactivity 
observed  following  Franklin  Prime  can  be  attributed  to  residual  debris 
from  previous  tower  bursts,  primarily  Shasta  and  Diablo.  This  residual 
activity  had  to  bo  subtracted  from  the  activity  recorded.  The  resulting 
pattern  oh/nild  bo  ronni.de rod  merely  us  an  approximation. 
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Figure  204  .  Operation  PLUMBBOB  -  Fianklin  Prime. 

On-aite  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  60  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB-  FRANKLIN  PRIME 


Altitude 

(MSL) 

H-hour 

H+2  hours 

Altitude 

(MSL) 

H-hour 

H+2  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed  . 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

Calm 

Calm 

29,000 

230 

46 

m  mm  m 

'«■  9m 

£  ■ 

4,936(BH)  340 

02 

— 

-- 

30,000 

220 

46 

220 

45 

f  ; 

5,000 

330 

02 

180 

02 

31,000 

220 

44 

.. 

6,000 

210 

06 

230 

05 

32,000 

220 

51 

— .  " 

7,000 

160 

12 

130 

09 

33,000 

220 

54 

«... 

• 

1  r 

8,000 

130 

14 

160 

14 

34,000 

220 

54 

--- 

.. 

9,000 

140 

15 

160 

16 

35,000 

220 

55 

210 

47 

L.  . 

7, 

10,000 

160 

16 

170 

18 

36,000 

220 

55 

- -- 

i 

11,000 

170 

17 

— 

— 

37,000 

220 

54 

— 

-« 

[•  •  , 

12,000 

170 

20 

170 

24 

38,000 

220 

49 

... 

-- 

V  •; 

f-  I 

13,000 

180 

22 

— 

* 

39,000 

220 

51 

... 

L 

f-'.j 

14,000 

180 

22 

180 

40 

40 , COO 

220 

56 

220 

49 

>  15,000 

180 

25 

(180) 

(36) 

41,000 

220 

60 

16,000 

190 

32 

190 

31 

42,000 

220 

49 

•*  • 

i 

17,000 

190 

33 

— 

mm  mm 

43,000 

220 

47 

... 

.. 

18,000 

190 

31 

220 

28 

44,000 

220 

48 

--- 

-- 

p  ; 

19,000 

200 

36 

— 

wt  mm 

45,000 

220 

49 

240 

55 

t  v  ; 

20,000 

210 

36 

210 

36 

46,000 

230 

52 

... 

-- 

}  I 

21,000 

210 

33 

- — 

-- 

47,000 

230 

47 

... 

-- 

22,000 

220 

33 

— 

-- 

48,000 

230 

4o 

... 

mmm 

\  '■ 

23,000 

200 

35 

210 

33 

49,000 

220 

30 

— 

•  mm  . 

T'  . 

24,000 

220 

35 

— 

-- 

50,000 

220 

28 

210 

38 

25,000 

220 

39 

230 

36 

51,000 

220 

26 

mm 

i  ; 

26,000 

220 

39 

— 

-- 

52,000 

220 

28 

— 

9m  r» 

>.  ■! 

27,000 

220 

40 

— 

m  m 

53,000 

220 

29 

... 

-- 

R. . 

* 

a 

£■  '  . 

28,000 

230 

44 

-- 

NOTES: 


1.  Numbers  in  parentheses  are  estimated  values.  1 

2.  Tropopause  height  was  32,500  ft  MSL  at  H-hour.  J 

3.  Wind  data  was  obtained  from  the  Yucca  weather  station.  ’ 

4 .  At  H+^  hours  the  surface  air  pressure  was  868  mb,  the  temperature  \ 

I1.0°C,  the  dew  point  -3«7°C  and  the  relative  humidity  35fl».  4 
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Figure  205.  Hodographs  for  Operation  PLUMBBOB  - 


Franklin  Prime 


OPERATION  PLUMBBOB  - 


Smoky 


PUT  GMT  Sponsor:  UCRL 

DATE:  31  Aug  195T  31  Aug  1957 

TIME:  0530  12’0  SITS:  NTS  -  Area  -  2c 

37°  11'  l4"  N 

TOTAL  YIELD:  44  kt  ll6°  04'  04"  W 

Site  elevation:  4,4-79  ft 

HEIGHT  OF  BURST:  700  ft 


TYPE  OF  BURST  AND  PLACEMENT: 
Tower  "burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  38,000  ft  MSL  CRATER  DATA:  No  crater 

CLOUD  BOTTOM  HEIGHT:  NM 


FIREBALL  EATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  245  to  275  msec 

Radius  at  2nd  maximum:  NM 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  ground  survey  readings  of 
the  Radiological-Safety  Division  of  Reynolds  Electrical  and  Engineering 
Co.,  Inc.,  using  AN/PDR  39  and  AN/PDR  43  survey  instruments.  The  readings 
were  taken  at  H+8  hours,  D+l  day,  D+3  days  and  D+5  days  along  eight 
radial  roads  to  determine  radiation  exclusion  areas.  The  t*1,a  decay 
approximation  was  used  to  extrapolate  the  dose-rate  readings  to  H+l  hour. 

The  higher  dose  rates  are  not  very  reliable  because  several  days  elapsed; 
before  such  readings  were  taken. 

The  off-site  fallout  pattern  was  obtained  by  "The  Test  Manager's  Committee 
for  the  Evaluation  of  Radiation  Doses."  This  committee  analyzed  all  avail¬ 
able  data  and  used  the  actual  decay  data  obtained  by  the  UCLA  School  of 
Medicine  Atomic  Energy  Project  to  report  H+12-hour  dose-rate  contours..  The 
t“1*3  decay  approximation  was  used  to  extrapolate  the  H+12-hour  dose-rate 
contours  to  H+l  hour.  The  pattern  is  based  on  ground  and  Aerial  survey 
data.  The  time  of  arrival  was  estimated  by  using  measured  times  at  known 
points. 
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Figure  206  .  Operation  PLUMBBOB  -  .  Smoky. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 


TABLE  61  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB 


SMOKY 


Altitude 

(MSL) 

H-hour 

H+3  hours 

Altitude 

(MSL) 

H-hour 

H+3  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph" 

Surface 

Calm 

Calm 

Calm 

Calm 

29,000 

280 

36 

mmm  ' 

««  ’ 

5,000 

Calm 

Calm 

330 

05 

30,000 

280 

37 

3X 

33 

5,179  (BH)Calm 

Calm 

— 

-- 

31, ox 

>  280 

33 

6,000 

340 

06 

350 

05 

32,  XO 

280 

36 

- — 

-- 

7,000 

010 

07 

060 

07 

33,  OX 

270 

38 

- -- 

•»  m 

8,000 

010 

07 

080  . 

09 

34,000 

270 

37 

«« 

9,000 

010 

10 

o4o 

06 

35, OX 

270 

37 

3X 

35 

10,000 

360 

12 

360 

06 

36,  OX 

270 

40 

— 

-- 

11,000 

360 

09 

— 

-- 

37,  XO 

270 

44 

— 

-- 

12,000 

360 

07 

360 

05 

38,000 

270 

43 

— 

— 

13,000 

360 

07 

— 

— 

39,  XO 

270 

39 

- — 

— 

14,000 

020 

07 

280 

06 

4o,xo 

270 

35 

250 

33 

15,000 

340 

09 

(280) 

(09) 

41,  OX 

270 

32 

«■  *• 

16,000 

290 

13 

280 

13 

42,  XO 

270 

.36 

»  m  m 

-- 

17,000 

280 

18 

— 

-- 

43,  XO 

260 

33 

m  — 

18,000 

290 

22 

290 

20 

44,000 

260 

35 

19,000 

290 

21 

— 

-- 

45,000 

250 

38 

250 

39 

20,000 

280 

24 

300 

23 

46,  OX 

230 

45 

— 

-- 

21,000 

280 

29 

— 

-- 

47,  OX 

250 

4o 

— 

22,000 

280 

29 

— 

-- 

48,000 

260 

36 

23,000 

280 

30 

280 

31 

49,000 

250 

35 

--- 

— 

24,000 

270 

35 

- — 

-- 

50,  OX 

240 

31 

240 

25 

25,000 

270 

36 

280 

38 

26,000 

280 

36 

— 

-- 

27,000 

270 

33 

— 

-- 

28,000 

270 

31 

”  — 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  35 >000  ft  MSL  at  H-hour. 

3«  Wind  data  was  obtained  from  the  Yucca  weather  station. 

4.  At  H-hour  the  air  pressure  was  8?6  mb,  the  temperature  l4°C,  the 
dew  point  -3.6°C  and  the  relative  humidity  31$* 


*“^2.5  * - 

S(4479f  t),  75  S(4479ft) 

H-Mour  M+3 


figure  208 .  Hod  ©graphs  for  Operation  PLUMBBOB 


OPERATION  PLUMBBOB 


Galileo 


PUT  GMT 

DATE;  2  Sep  1957  2  Sep  1957 
TIME;  0540  1240 

TOTAL  YIELD:  11  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


REMARKS: 

The  on-site  pattern  was  obtained  from  ground  survey  readings  of  the  | 

Radiological  Safety  Division  of  Reynolds  Electrical  and  Engineering  I 

Co.,  Inc.,  using  AN/PDR  39  and  AN/PDR  43  survey  instruments.  The  I 

readings  \  v  '  taken  r  II+2  hours,  H+6  hours,  D+l  day,  D+2  days  and  J 

rn-3  day ;  along  eigh.  oadial  roads  to  determine  radiation  exclusion  J 

areas.  V*'  dose-rate  readings  were  extrapolated  to  H+l  hour  by  the 
t"1,8  decay  approximation.  j 

* 

The  off -site  fallout  was  analyzed  by  Program  37  of  UCLA.  Actual  j 

decay  data  was  used  to  plot  the  H+12-hour  dose-rete  contours.  The  \ 

t'1*8  decay  approximation  was  used  by  NDL  to  extrapolate  the  H+12-hour  | 

dose-rate  readings  to  II+l  hour.  The  pattern  is  based  on  ground  and  ] 

aerial  survey  data.  "The  west  edge  and  the  close-in  portion  of  this  ] 

pattern  was  estimated  due  to  the  lack  of  data"  J 
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Sponsor:  LASL 

SITE:  NTS  -  Area  1  . 

37°  03*  11"  N 
116°  0 6'  09"  W 

Site  elevation:  4,250  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  37,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  17,000  ft  MSL 


I 


Distance  From  GZ,  Yards 


so 


i 


Distance  From  GZ,  Ycrds 


Figure  209.  Operation  PLUMBBOB  -  Galileo. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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OistMCt from  GZ, Stot«t#  Milot 


Diotonc*  from  QZ,St«Hito  Mlloo 

Figure  210  .  Operation  PLUMBBOB  -  Galileo. 

Off-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  62  NEVADA  WIND  DATA  FOB  OPERATION  PLUKBBOB 


OALILNO 


Altitude 

(MSL) 

H-hour 

H+2  hours 

H+5  hours 

Dir 

Speed 

Dir 

Spoed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

Gala 

Calm 

Calm 

Calm 

Calm 

Calm 

4,74Q(EH)  Cals 

Calm 

— 

... 

«,  m 

5,000 

Calm 

Calm 

Calm 

Calm 

I30 

05 

6,000 

230 

01 

Calm 

Calm 

150 

09 

7,000 

200 

02 

Calm 

Calm 

150 

12 

8,000 

170 

05 

120 

09 

150 

10 

9,000 

150 

05 

140 

15 

160 

08 

10,000 

140 

05 

140 

15 

160 

07 

11,000 

150 

07 

... 

-- 

«... 

— 

12,000 

140 

02 

15C 

13 

160 

09 

13,000 

160 

09 

«... 

14,000 

160 

07 

140 

0  r 

150 

09 

15,000 

160 

08 

(150) 

(06) 

(160) 

(06) 

16,000 

150 

09 

150 

05 

170 

03 

17,000 

130 

09 

— 

-- 

— 

18,000 

130 

10 

150 

05 

140 

03 

19,000 

130 

06 

saw— 

-- 

20,000 

080 

02 

110 

02 

130 

05 

21,000 

010 

06 

• - 

-- 

«*•  « 

22,000 

010 

07 

-- 

... 

23,000 

010 

07 

040 

02 

030 

07 

24,000 

030 

07 

— 

—  - 

— 

25,000 

070 

08 

180 

02 

110 

05 

26,000 

090 

09 

— 

--- 

27,000 

070 

12 

- - 

— 

--- 

-- 

28,000 

070 

10 

— 

-- 

--- 

— 

29,000 

070 

08 

— 

... 

— 

30,000 

070 

07 

040 

05 

010 

05 

31,000 

060 

07 

— 

--- 

32,000 

040 

08 

- - 

-- 

— - 

__ 

33,000 

010 

12 

- - 

— 

-- 

34,ooo 

010 

12 

—  - 

-- 

... 

•sea 

35,000 

040 

12 

020 

02 

020 

07 

36,000 

030 

13 

•- 

--- 

37,ooo 

010 

14 

e»~ 

38,000 

360 

14 

•  •as 

-- 

--- 

— 

39,000 

340 

12 

waeaa 

«« 

--- 

•  • 

40,000 

330 

07 

290 

09 

270 

08 

45,000 

240 

38 

240 

25 

240 

21 

50,000 

260 

36 

190 

29 

250 

32 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  39*300  ft  MSL  at  H-hour. 

3*  Wind  data  was  obtained  from  the  Yucca  weather  station. 

4.  At  H-hour  the  surface  air  pressure  was  878  mb,  the  ten^pemture 
15.8°C,  the  dew  point  -1.5°C  and  the  relative  huaidity  30^. 
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OPERATION  PLUMBBOB  - 


’./heeler 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9-a 

37°  08 »  05 M  N 
116°  02’  27"  W 

Site  elevation:  4,230  ft 

FIREBALL  DATA:  HEIGHT  OF  BURST:  500  ft 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  NM  TYPE  OF  BURST  AND  PLACEMENT: 

Radius  at  2nd  maximum:  NM  Air  burst  from  balloon  over 

Nevada  soil 

CRATER  DATA:  No  crater 

CLOUD  TOP  HEIGHT:  17,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  14,000  ft  MSI. 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
pattern  was  obtained  from  ground  survey  readings  of  the  Radiological 
Safety  Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc.  using 
AN/PDR  39  and  AN/PDR  43  survey  instruments.  The  readings  were  taken 
at  H+l  hour,  H+8  hours,  D+l  day,  D+2  days  and  D+3  days  along  eight 
radial  roads  to  determine  radiation  exclusion  areas.  The  dose  rate 
readings  were  extrapolated  to  H+l  hour  by  the  general  induced-activity- 
decay  curve  for  Nevada  soil.  The  pattern  is  not  reliable.  The 
measurements  include  some  residual  radiation  from  previous  shots. 

The  fallout  detected  by  the  off-site  survey  could  not  be  definitely 
attributed  to  Wheeler,  but  may  well  have  been  from  previous  shots. 


DATE: 

TIME: 


POT 

6  Sep  1957 
0545 


GMT 

S  Sep  1957 
1245 


TOTAL  YIELD:  197  tons 


'r#Tr 


r»v 


•  M, 


•  v 


Figure  212 . 


Distonce  From  GZ,  Yards 


Operation  PLUMEBOB  -  Wheeler. 

nn.nl te  dose  rate  contours  in  r/hr  at  H+l  hour, 


TABLE  63  NEVA  LA  WIND  DATA  FOR  OPERATION  PLUMBDOB-  WHEELER 


Altitude 

(MSL) 

H-hour 

H+2  hours 

Altitude 

(MSL) 

H-hour 

H+2  hours 

Dir, 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

. 'feet  ;  ■ 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph  ... 

Surface 

Calm 

Calm 

330 

03 

29,000 

090 

3? 

■  71 

4,715(BH)  350 

03 

- — 

— 

30,000 

090 

37 

090 

52 

5,000 

020 

06 

330 

07 

31,000 

090 

45 

- , 

6,000 

080 

07 

040 

07 

32,000 

090 

55 

... 

7,000 

100 

07 

060 

09 

33,000 

090 

66 

8,000 

110 

C9 

O8O 

09 

34,000 

090 

70 

9,000 

120 

12 

090 

13 

35,000 

090 

71 

080 

87 

10,000 

120 

13 

100 

16 

36,000 

090  . 

73 

— 

— 

11,000 

130 

15 

— 

— 

37,000 

080 

'74 

.  .  ■■■ — : 

■  .  . 

12,000 

130 

17 

120 

18 

38,000 

c8o 

70 

— 

13,000 

120 

17 

— 

— 

39,000 

080 

67 

i4,coo 

120 

20 

120 

20 

40,000 

080 

67 

080 

78 

15,000 

110 

20 

(120) 

(20) 

41,000 

080 

67 

16,000 

110 

24 

120 

21 

42,000 

080 

61 

— 

17,000 

120 

29 

... 

-  - 

43,000 

080 

55 

---  , 

-- 

18,000 

120 

24 

140 

17 

44,000 

080 

51 

... 

19,000 

140 

17 

— 

— 

45,000 

080 

47 

080 

62 

20,000 

130 

16 

120 

12 

46,000 

070 

45 

—  , 

--  . 

21,000 

130 

16 

— 

-- 

A7,000 

070 

4o 

— 

.  . 

22,000 

120 

17 

— 

-- 

40,000 

060 

33 

--- 

23,000 

110 

18 

120 

20 

49,000 

OoO 

33 

..  .  '' 

24,000 

120 

17 

— 

— 

50,000 

060 

33 

070 

■28 

25,000 

110 

20 

110 

26 

51,000 

060 

32 

... 

.  . 

26,000 

100 

23 

— 

— 

52,000 

060 

29 

:  M  .  . 

-- 

27,000 

100 

36 

— 

-- 

53,000 

ObO 

26 

... 

-- 

28,000 

100 

44 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  50,200  ft  MSL  at  H-hour. 

3*  Wind  data  was  obtained  from  the-  Yucca  weather  station. 

4.  At  H-hour  the  surface  air  pressure  was  876  mb,  the  temperature  15 .0°C, 
the  dew  point  -3.6°C  and  the  relative  humidity  25$. 
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figure  213  .  Hodographa  for  Operation  H/JMBB03 
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Vhoeler. 
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OPERATION  PLUMBBOB  -  Coulomb  8  Safety  Experiment 

Sponsor:  LASL 

SITE:  NTS  -  Area  3g 

37°  02*  3^"  N 
116°  01'  37"  W 
Site  elevation:  k,035  ft 

HEIGHT  OF  BURST:  3  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  on  Nevada  soil 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  ground  survey  readings 
of  the  Radiological  Safety  Division  of  Reynolds  Electrical  and  Engineering 
Co.,  Inc.,  using  AW/PDR  39  and  AN/PDR  ^3  survey  instruments.  The  readings 
were  taken  at  H+g  nour,  H+5  hours,  D+l  day,  D+2  days,  and  D+3  days  along 
eight  radial  roads  to  determine  radiation  exclusion  areas.  The  V1,3 
decay  approximation  was  used  to  extrapolate  the  dose-rate  readings  to  H+l 
hour.  Significant  alpha  contamination  was  detected  inside  the  1  r/hr 
isointensity  line. 

The  off-site  fallout  was  analyzed  by  the  USVR  Special  Projects  Section 
The  t -1 ' 3  decay  approximation  was  used  to  extrapolate  the  dose-rate 
readings  to  H+l  hour.  Due  to  light  winds,  a  large  part  of  the  fallout 
was  probably  deposited  between  GZ  and  the  nearest  of f-site  points  for 
which  monitoring  data  were  available. 


POT  GMT 

DATE:  £  Cep  1957  6  Sep  1957 
TIME:  1305  2005 

TOTAL  YIELD:  0.3  kt 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CLOUD  TOP  HEIGHT:  lQ,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


34C 


2000 


5000 
Figure  214. 


1000  0  1000  2000  5000 

DiMonce  From  GZ,  yards 

Operation  PLUMBBOB  -  Coulomb  B. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 


341 


Distance  from  GZ,  Statute  Mile* 


TABLE  64  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB-  COULOMB-B 


Sui  .<  . 

050 

06 

120 

05 

4,-00 

050 

06 

120 

05 

5,ooo 

040 

09 

130 

05 

6,000 

020 

09 

150 

05 

7,000 

030 

09 

150 

03 

8,000 

040 

10 

070 

02 

9,000 

040 

13 

o4o 

05 

10,000 

030 

13 

050 

05 

12,000 

020 

06 

070 

05 

14,000 

140 

05 

070 

09 

15,000 

(120) 

(08) 

(090) 

(08) 

16,000 

100 

12 

100 

08 

18,000 

110 

18 

120 

02 

20,000 

110 

l4 

090 

12 

23,000 

270 

05 

090 

30 

25,000 

010 

02 

100 

57 

30,000 

— 

— 

100 

57 

35,000 

— 

— 

100 

79 

40,000 

— 

-- 

030 

74 

45,000 

— 

-- 

OQO 

68 

50,000 

— 

— 

080 

24 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

3.  Trqpopause  height  was  50,000  ft  MSL. 
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SCALE 


Figure  216.  Hodographs  for  Operation  PLUMBBOB  - 


Coulomb -B 


OPERATION  PLUMBBOB  -  LaPlace 

PDT  GMT  Sponsor:  IASL 

DATE:  8  Sep  1957  8  Sep  195? 

TIME:  0600  1300  SITE:  NTS  -  Area  7b 

37°  05’  12*'  N 

TOTAL  YIELD:  1  kt  U6°  01'  25"  W 

Site  elevation:  4,186  ft 

7IEEBALL  DATA:  HEIGHT  OF  BURST:  750  ft 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  NM  TIPS  OF  BURST  AND  PLACEMENT: 

Radius  at  2nd  maximum:  NM  Air  burst  from  balloon  over 

Nevada  soil 

CRATER  DATA:  No  crater 

CLOUD  TOP  HEIGHT:  20,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  14,000  ft  MSL 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
pattern  was  obtained  from  ground  survey  readings  of  the  Radiological 
Safety  Division  of  Reynolds  Electrical  and  Engineering  Company,  Inc., 
using  AN/PER  39  and  AN/PDR  43  survey  instruments.  The  readings  were 
taken  at  H+l  hour,  H+S  hours,  D+l  day,  D+2  days  and  D+3  days  along 
eight  redial  roads  to  determine  radiation  exclusion  areas.  The  dose 
rate  readings  were  extrapolated  to  H+l  hour  by  the  general  induced- 
activity-decay  curve  for  Nevada  soil. 

No  off -site  fallout  was  observed.  The  off-site  monitors  obtained 
only  a  few  readings  slightly  above  background. 
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Figure  217.  Operation  PLUMBBQB  -  LaPlace. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  65  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB  - 


LAPLACE 


Altitude 

(MSL) 


H-hour 


Speed 


H+2  hours 
Dir  Speed 


Altitude  H-hour  H+2  hour* 

(MSL)  Dir  Speed  Dir  .'Speed 


feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

tqph 

Surface 

Calm 

Calm 

Calm 

Calm 

29,000 

170 

24 

.. 

4,936(BH)  260 

02 

— 

-- 

30,000 

160 

32 

150 

24 

5,000 

260 

05 

270 

05 

31,000 

160 

36 

— 

. .  . 

6,000 

260 

10 

280 

07 

32,000 

150 

36 

—  . 

7,000 

270 

15 

270 

10 

33,000 

150 

36 

— 

-- 

8,000 

270 

15 

260 

16 

34,000 

150 

33 

-- 

9,000 

290 

13 

280 

15 

35,000 

15C 

31 

160 

28 

10,000 

290 

12 

300 

13 

36,000 

150 

31 

— 

.  . 

11,000 

290 

12 

— 

-- 

37,000 

150 

29 

--- 

-- 

12,000 

290 

09 

280 

07 

38,000 

160 

24 

... 

.. 

13,000 

290 

12 

a*  — 

39,000 

160 

24 

... 

-- 

14,000 

280 

09 

230 

05 

40,000 

160 

24 

180 

18 

15,000 

160 

07 

(210) 

(07) 

41,000 

170 

20 

— 

.  . 

16,000 

150 

07 

200 

09 

42,000 

180 

18 

... 

.  . 

17,000 

150 

06 

— 

— 

43,000 

160 

24 

... 

-- 

l8,oco 

160 

07 

170 

05 

44,000 

160 

24 

— 

.  . 

19,000 

140 

07 

— 

-- 

45,000 

160 

24 

180 

20 

£0,000 

120 

05 

100 

09 

46,ooo 

160 

16 

... 

.  . 

21,000 

11C 

02 

— 

-- 

47,000 

190 

12 

■  — 

.. 

22,000 

010 

02 

--- 

— 

48,000 

270 

12 

... 

.. 

23,000 

060 

08 

080 

16 

49,000 

350 

10 

... 

.. 

24,000 

100 

12 

— 

-- 

50,000 

060 

07 

020 

09 

25,000 

100 

13 

ICO 

17 

26,000 

110 

14 

~  — 

-- 

27,000 

130 

14 

... 

-- 

28,000 

150 

18 

mmmm. 

NOTES: 

1. 

2. 

3- 

4. 


Numbers  in  parentheses  are  estimated  values.. 

Tropopause  height  was  44,300  ft  MSL  at  H-hour. 

Wind  data  was  obtained  from  the  Yucca  weather  station. 

At  H-hbur  the  surface  air  pressure  was  8?4  mb,  the  temperature  19,0°C, 
the  dew  point  i.2°C  and  the  relative  humidity  3<$* 
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H— Hour  H+2 

Figure  218  .  Holographs  for  Operation  PLUMBBOB  -  LaPlace 


OPERATION  PLIMBBQB  - 


Fixeau 


PDT 

BATE;  14  Sept  1957 
TIME;  0945 

TOTAL  YIELD:  H  kt 


off 

14  Sept  1957 
1645 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  IASL 

SITE:  NTS  -  Area  3b 

37°  02*  01"  N 

116°  01'  53”  W 

Site  elevation:  4,030  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  40,000  ft-  MSL 
CLOUD  BOTTOM  HEIGHT:  27,000  ft  MSL 


REMARKS: 

The  on-site  pattern  was  obtained  from  ground  survey  readings  of  the 
Radiological  Safety  Division  of  Reynolds  Electrical  and  Engineering 
Co.,  Inc.,  using  AN/PDR  39  and  AN/PDR  43  survey  instruments.  The 
readings  were  taken  at  H+l  hour,  H+6  hours,  D+l  day  and  D+2  uays  along 
eight  radial  roads  to  determine  radiation  exclusion  areas.  The  dose- 
rate  readings  were  extrapolated  to  H+l  hour  by  the  t*1,a  decay  approxi¬ 
mations. 

The  off-site  fallout  was  analysed  by  Program  37  of  UCLA.  Actual 
decay  data  were  used  to  plot  the  II+12-hour  dose-rate  contours.  The 
t*1*®  decay  approximation  was  used  by  NEL  to  extrapolate  the  H+ 12- 
hour  dose-rate  readings  to  H+l  hour.  "On-Site  Rad-Safety  supplied 
data  relative  to  the  intensities  in  Yucca  Flat  from  thia  shot.  Further 
away,  the  west  edge  is  estimated  since  no  information  was  available 
in  this  region" 
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OPERATION  PLUMBBOB  -  Newton 

PDT  OflT 

DATE:  TiTSep  1957  16  Sep  1957 

TIME:  0550  1250 

.  '  .  t 

TOTAL  YIELD:  \2  kt 


FIREBALI.  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CLOUD  TOP  HEIGHT:  32,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  19,000  ft  MSL 


Sponsor;  IASL 

SITE:  NTS  -  Area  7b 
370  05'  12”  N 
116°  01*  25"  W 

\  Site  elevation:  4>l86  ft 

.  . .  'i\  • 

■  .  v  ■-  '  • 

HEIGHT  OF  BURST:  1,500  ft 

TYPE  OF  ,  BURST  AND  PLACEMENT: 
Air  burst  from  balloon  over 
Nevada  soil 

CRATEP.  DATA:  No  crater 


■•'.Ay 


v.XOS 


I  'S 

.  I 


REMARKS: 


'  ■  1 


Tie  contamination  was  due  primarily  to  induced  activity.  The  on-site  j 

pattern  was  obtained  from  ground  survey  readings  of  the  Radiological  3 

Safety  Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc.,  using  j 

AN/PDR  39  and  AN/PDR  43  survey  instruments.  The  readings  were  taken  at  j; 

H+3  hours,  H+6  hours,  D+l  day,  D+2  days  and  D+3  days  along  *-ight  radial  | 

roads  to  determine  radiation  exclusion  areas.  The  dose-rate  readings  I 

were  extrapolated  to  H+l  hour  by  the  induced  activity  decay  curve  for  3 

Nevada  soil  The  extrapolated  dose  rates  are  not  \ 

accurate  because  the  decay  factor  used  is  not  strictly  applicable.  1 

The  off-site  fallout  was  analyzed  by  Program  37  of  UCLA.  Actual  decay  1 

data  were  used  to  plot  the  H+12-hour  dose-rate  contours.  The  t-1*8  J 

decay  approximation  was  used  by  NDL  to  extrapolate  the  H+ 12-hour  dose-  1 

rate  readings  to  H+l  hour.  Since  very  little  reliable  data  were  | 

available,  this  pattern  is  basically  an  estimate  i 

5 
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TABLE  67  NEVADA  WIND  DATA  FOR  OPERATION  rLUMBBOB-  NEWTON 


Altitude 

H-hour 

1  H+l  Itout 

H+ei  hours 

(mol) 

Dir 

Speed 

Dir 

Dir 

Speed 

feat 

degrees 

mph 

degru^u 

mph 

degrees 

myh 

Surface  < 

Calm 

Calm 

Calm 

Culm 

Calm 

Calm 

5*000 

200 

05 

200 

05 

180 

05 

5,666(BH) 

200 

06 

— 

.  . 

— 

— 

6,000 

190 

09 

190 

10 

180 

09 

7,000 

190 

17 

190 

17 

180 

18 

8,000 

190 

20 

190 

20 

180 

22 

;  9,000 

200 

18 

200 

17 

190 

22 

10,000 

200 

20 

200 

20 

190 

22 

11,000 

200 

18 

•  — 

-- 

—  - 

-- 

12,000 

200 

18 

210 

22 

210 

22 

13^000 

210 

21 

•  — 

-- 

— 

— 

i4,ooo 

220 

22 

220 

22 

240 

22 

15',000 

240 

22 

(230) 

(22) 

(240) 

(23) 

16,000 

240 

22 

240 

22 

250 

25 

17,000 

250 

25 

— 

.. 

— 

.. 

16,000 

250 

25 

250 

26 

260 

28 

19,000 

■  250 

28 

- - 

— 

— 

.. 

20,000 

250 

32 

250 

32 

240 

29 

2l',000 

250 

33 

--- 

— 

- — 

mrn 

22,000 

250 

32 

— 

-- 

mmm 

-- 

£3,000 

250 

45 

250 

45 

240 

37 

24,000 

250 

47 

— 

-- 

--- 

— 

25,000 

250 

48 

250 

48 

250 

51 

26,000 

250 

51 

— 

— 

— 

— 

27,000 

28,000 

260 

260 

56 

66 

29,000 

260 

74 

— 

-- 

... 

-- 

36',  000 

260 

82 

260 

82 

260 

95 

31,000 

260 

79 

— 

— 

32,000 

250 

76 

— 

— 

33,000 

250 

76 

—  - 

— 

--- 

.. 

34,000 

250 

77 

— 

... 

— 

35,000 

250 

75 

250 

75 

260 

83 

36,000 

250 

68 

--- 

— 

— 

— 

37,000 

250 

62 

— 

... 

— 

38,000 

250 

64 

... 

— 

... 

— 

39,000 

250 

67 

— 

— 

... 

40,000 

250 

58 

250 

58 

250 

71 

45,000 

250 

69 

250 

69 

250 

64 

50,000 

250 

38 

250 

38- 

250 

38 

NOTES: 

Numbers  in  parentheses  are  es*.iza*ed  values. 

2.  Tropopause  height  was  52*50“  f~.  MSL  at  H-hour. 

3.  Wind  data  was  obtained  froa  tie  ?.cca  weather  station. 

U.  At  H-hour,  the  surface  air^pre«r^e  was  862  mb*  the  temperature 
13.2°C,  the  dew  point  -5.6°C,  aiii  the  relative  humidity  27$. 


357 


Figure  224.  Hodographs  for  Operation  FLUMBBQB  - 


Newton 


OPERATION  PLUMBBOB  - 


Rainier 


PITT  QMT 

DATE:  19  Sep  1957  19  Sep  1957 
TIME:  1000  1700 

TOTAL  YIELD:  1.7  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA: 

The  diameter  of  the  contained 
"bubble  was  110  ft. 


Sponsor:  UCRL 

SITE:  NTS  -  Area  12b 
37°  11'  45"  N 

il6°  12*  11"  W 

Site  elevation:  6,6ll  ft 

HEIGHT  OF  BURST:  -800  ft  Under¬ 
ground 

Vertical  depth  399  ft 

Slant  to  nearest  surface  790  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Nevada  soil 


REMARKS: 

No  fallout  resulted  from  this  detonation.  The  blast  collapsed  the 
tunnel  wall  and  all  the  radiation  was  contained  in  the  tunnel. 


‘Whitney 


OPERATION  PLUMBBOP  - 

POT  GMT 

DATE:  23  Sep  195?  23  Sep  195? 

TIME:  0530  1230 

TOTAL  YIELD:  19  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  UCRL 

SITE:  NTS  -  Area  2 

37°  08'  18"  N 

11 6°  0?'  03”  W 

Site  elevation:  4,486  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  30,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  18,000  ft  MSL 


REMARKS: 

The  on-site  fallout  pattern  was  obtained  from  ground  survey  readings 
of  the  Radiological  Safety  Division  of  Reynolds  Electrical  and  Engineering 
Co.,  Inc.,  using  AN/PDR  39  and  AN/PDR  43  survey  instruments.  The  readings 
were  taken  at  H+2  hours,  H+6  hours,  D+l  day,  D+2  days  and  D+3  days  along 
eight  radial  roads  t:.  determine  radiation  exclusion  areas.  The  t*1* 
decay  approximation  was  used  to  extrapolate  the  dose-rate  readings  to 
H+l  hour. 

The  off-site  fallout  was  analyzed  by  Program  3?  of  UCLA.  Actual  decay 
data  were  used  to  plot  the  H+12-hour  dose-rate  contours.  The  t-1*8 
decay  approximation  was  used  by  NDL  to  extrapolate  the  H+12-hour  dose- 
rate  readings  to  H+l  hour.  "This  pattern  was  based  on  ground  and 
aerial  data,  but  the  northern-most  portion  of  the  pattern  was  based 
on  aerial  data  only.  There  was  no  information  relative  to  the  close- 
in  levels  and  this  portion  was  estimated" 
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TABLE  68  NEVADA  WIND  DATA  FOR  OPERATION  PLIMBBOB 


WHITNEY 


Altitude 

(MSL) 

H-hour 

H+2&  hours 

Altitude 

(MSL) 

H-hour 

H+2.V 

hours 

Speet 

Dir 

Speed 

Dir 

Speed 

Speed 

mssm ■ 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

360 

05 

30,000 

100 

13 

100 

09 

4,987(BH)  Calm 

Calm 

— 

-- 

31,000 

090 

09 

— 

-- 

5,000 

030 

09 

030 

08 

32,000 

040 

06 

— 

«  m 

6,000 

070 

12 

060 

09 

33,ooc 

340 

06 

— 

<■*  m 

7,000 

100 

12 

090 

09 

34,000 

300 

10 

— 

-- 

8,000 

130 

12 

140 

14 

35,000 

290 

12 

280 

08 

9,000 

140 

12 

150 

13 

36,000 

290 

10 

— 

-- 

10,000 

160 

09 

170 

08 

37,000 

280 

09 

— 

-- 

11,000 

180 

12 

... 

-- 

38,000 

280 

09 

— 

m  «* 

12,000 

170 

10 

160 

12 

39,000 

280 

13 

— 

13,000 

130 

16 

— 

OB  •* 

40,000 

270 

15 

270 

13 

14,000 

120 

16 

120 

14 

41,000 

270 

18 

— 

-- 

15,000 

120 

12 

(no) 

(14) 

42,000 

280 

20 

— 

-- 

16,000 

110 

12 

100 

13 

43,000 

280 

18 

— - 

— 

17,000 

100 

09 

— 

-- 

44,000 

280 

14 

— 

— 

i8,oco 

090 

12 

090 

09 

45,000 

290 

21 

250 

21 

19,000 

090 

12  ' 

— 

— 

46,000 

280 

21 

w 

-- 

20,000 

090 

09 

080 

09 

47,000 

270 

18 

— 

— 

21,000 

090 

12 

--- 

-- 

48,ooo 

260 

21 

— 

-- 

22,000 

080 

12 

--- 

-  - 

49,000 

260 

21 

— 

23,000 

070 

12 

070 

12 

50,000 

260 

18 

27& 

dO 

24,000 

060 

10 

— 

-- 

51,000 

260 

17 

— 

25,000 

040 

08 

070 

09 

52,000 

270 

16 

— 

— 

050 

05 

— 

— 

270 

15 

— 

— 

070 

08 

— 

-- 

090 

12 

— 

— 

090 

13 

— 

— 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  53,100  ft  MSL  at  H-hour. 

3*  Wind  data  was  obtained  from  the  Yucca  weather  station. 

4.  At  H-hour  the  surface  air  pressure  was  867  mb,  the  temperature 
l6.1°C,  the  dew  point  -3- 6PC  and  the  relative  humidity 
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OPERATION  PLUMBBOB  - 


Charleston 


♦ 


DATE; 

TIME; 


PDT 

2o  Sep  1957 
0600 


TOTAL  YIELD:  12  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum;  NM 

CLOUD  TOP  HEIGHT:  32,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  20,000  ft  MSL 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9a 
37°  08*  05"  !t 
116°  02'  27”  W 

Site  elevation:  4,215  ft 

HEIGHT  OF  BURST:  1,500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  from  balloon  over 
Nevada  soil 

CRATER  DATA:  No  crater 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
pattern  was  obtained  from  ground  survey  readings  of  the  Radiologioal 
Safety  Division  of  Reynolds  Electrical  and  Engineering  Co.,  Inc., 
using  AN/PDR  39  and  AN/PDR  43  survey  instruments.  The  readings  were 
taken  at  H+l  hour,  H+6  hours,  D+l  day,  D+2  days  and  D+3  days  along 
eight  radial  roads  to  determine  radiation  exclusion  areas.  The  dose- 
rate  readings  were  extrapolated  to  H+l  hour  by  the  general  induced- 
activi"cy- decay  curve  for  Nevada  soil 

The  monitors  did  not  detect  any  off -site  fallout  which  can  be  attributed 
to  this  shot. 
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Figure  228  . 


Operation  PLUMBBOB  «  Charleston. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour 
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TABLE  69  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB-  CHARLESTON 


Altitude 

(MSL) 

H+i  hour 

H+2  hours 

ll+2i  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

raph 

degrees 

mph 

Surface 

Calm 

Calm 

Calm 

Calm 

Calm 

Calm 

5,000 

180 

05 

180 

05 

180' 

06 

5,715 (bh)  — 

-• 

... 

— 

180 

07 

6,000 

180 

16 

180 

10 

180 

09 

7,000 

180 

20 

180 

15 

180 

15 

8,000 

180 

22 

190 

20 

190 

20 

9,000 

130 

24 

190 

25 

190 

25 

10,000 

190 

23 

210 

26 

210 

26 

11,000 

— 

-- 

— 

— 

210 

'  !  26 

12,000 

190 

23 

190 

38 

190 

37 

13,000 

.  — 

— 

.. 

190 

51 

l4,0C0 

190 

42 

190 

51 

190 

53 

15,000 

(190) 

(38) 

(190) 

(47) 

190 

46 

16,000 

190 

35 

190 

43 

'  190 

44 

17,000 

— 

— 

--- 

.. 

190 

55 

18,000 

ISO 

44 

180 

4l 

180 

43 

19,000 

.... 

... 

.. 

180 

45 

20,000 

190 

39 

180 

37 

180  , 

36 

21,000 

— 

-- 

— 

.. 

180 

35 

22,000 

--- 

— 

... 

•  • 

180 

36 

23,000 

190 

4l 

190 

43 

1-90 

43 

24,000 

- - 

-- 

— 

190 

46 

25,000 

190 

40 

190 

48 

190 

47 

26,000 

— 

-- 

... 

.. 

190 

48 

27,000 

— 

— 

— 

-- 

190 

51 

28,000 

— 

— 

— 

-- 

190 

50 

29,000 

— 

— 

... 

— 

190 

50 

30,000 

190 

44 

190 

51 

190 

51 

31,000 

— 

-- 

•  - 

190 

48 

32,000 

— 

— 

... 

-- 

190 

50 

33,000 

— 

— 

... 

— 

190 

46 

34,000 

— 

— 

... 

.. 

200 

43 

35,000 

200 

4? 

200 

38 

210 

45 

40,000 

210 

45 

210 

46 

220 

48 

45,000 

220 

52 

210 

52 

220 

52 

50,000 

220 

40 

210 

4o 

210 

4l 

60,000 

260 

07 

020 

05 

... 

*** 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  was  44,830  ft  MSL  at  H-hour. 

3.  Wind  data  was  obtained  from  the  Yucca  weather  station. 
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OPERATION  PLUMBBOB  - 


Morgan 


PST  GMT 

IATE:  7  Oct  1957  7  Oct  1957 
TIME:  0500  1300 

TOTAL  YIELD:  8  kt 


FIREBALL  DATA: 

Tine  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9a 

37°  03’  05"  N 
116°  02'  27"  W 

Site  elevation:  4,214  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon 
over  Nevada  soil 

CLOUD  TOP  HEIGHT:  40,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  26,000  ft  MSL 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
pattern  was  obtained  from  ground  survey  readings  of  the  Radiological 
Safety  Division  of  Reynolds  Electrical  and  Engineering  Company,  Inc., 
using  AN/PDR  39  and  AN/PDR  43  survey  meters.  The  readings  were  taken 
at  H+f  hour,  H+6  hours,  D+l  day,  D+2  days  and  D+3  days  along  eight 
radial  roads  to  determine  radiation  exclusion  areas.  The  dose-rate 
readings  were  extrapolated  to  H+l  hour  by  the  general  induced-activity- 
decay  curve  for  Nevada  soil 

The  off-site  fallout  was  analyzed  by  the  USW3  Special  Projects 
Section.  The  t_1*a  decay  approximation  was  used  to  extrapolate  the 
dose -rate  readings  to  H+l  hour.  “The  Morgan  debris  apparently  fell 
over  or  near  residual  debris  from  Smoky,  but  the  uncertainties  in 
the  decay  law  and  in  the  effects  of  weathering  make  it  impossible  to 
determine  the  Morgan  pattern  with  any  certainty" 


Distance  From  GZ,  Yards 


W»t»n««  f'XoCZ,  Slatut*  UH.< 


Figure  231 .  Operation  PLUMBBOB  -  Morgan. 

Off-site  dose  rate  contours  in  r/hr  at  H+l  hour 
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TABLE  70  NEVADA  WIND  DATA  FOR  OPERATION  PLUMBBOB- 


MORGAN 


Altitude 

(MSL) 

H-IIour 

H+2  hours 

Altitude 

(MSL) 

H-hour 

H+2  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

feet 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

Calm 

Calm 

30,000 

280 

47 

280 

41 

4,715(BH)  350 

08 

—  - 

-- 

31,000 

280 

52 

- — 

-- 

5,000 

350 

12 

450 

12 

32,000 

280 

51 

— 

— 

6,000 

010 

14 

360 

20 

33,000 

280 

50 

— 

7,000 

020 

09 

010 

17 

34,000 

280 

53 

--- 

— 

8,000 

010 

05 

030 

08 

35,000 

270 

55 

270 

39 

9,000 

320 

09 

020 

06 

36,000 

270 

54 

— 

-- 

10,000 

300 

14 

280 

07 

37,000 

260 

52 

- — 

— 

11,000 

300 

14 

— 

-- 

38,000 

260 

51 

— 

-- 

12,000 

290 

12 

270 

12 

39,000 

250 

52 

--- 

— 

13,000 

280 

09 

-- 

40,000 

250 

55 

250 

59 

14,000 

280 

13 

270 

14 

41,000 

250 

60 

... 

«• 

15,000 

280 

18 

(270) 

(16) 

42,000 

260 

59 

'  «•  wm 

16,000 

270 

21 

280 

18 

43,000 

260 

58 

- -- 

•  » 

17,000 

270 

24 

— 

-- 

44,000 

260 

58 

— 

-- 

18,000 

280 

31 

290 

26 

45,000 

240 

58 

250 

60 

19,000 

280 

36 

- — 

— 

46,000 

240 

56 

— 

20,000 

270 

35 

270 

30 

47,000 

240 

53 

— 

21,000 

270 

38 

— 

— 

22,000 

270 

4l 

— 

-> 

23,000 

260 

43 

270 

4l 

24,000 

260 

45 

--- 

-- 

25,000 

270 

43 

270 

4l 

26,000 

270 

41 

— 

-- 

27,000 

270 

40 

— 

28,000 

270 

4l 

- -- 

•  - 

29,000 

280 

45 

-  **  ** 

»«* 

NOTES: 

1.  Numbers  in  parentheses  are  estimated  values. 

2.  Tropopause  height  wad  37,400  ft  MSL  at  H-hour. 

3.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

4.  At  H-hour  the  surface  air  pressure  was  869  mb,  the  temperature  7-3°C, 
the  dew  point  -5»9°C  and  the  relative  humidity  38$. 


372 


•-'»  <*|W-  r  linir 


1  L  tf-'M . 


I  w*  inroa^r* .^>rv^_, _ .  . 


1 47.5 


►  42.5 


►  42.5 


►  32.5 


i22.5 


S(42l4ft) 

H—Houf 


SCALE 


0  20  40  50 
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Figure  232 .  Hodographs  for  Operation  PLUMBBOB  - 
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PST  GMT 

DATE:  6  Dec  1957  £  Dec~195T 
1215  2015 


CLOUD  TOP  HEIGHT:  7,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


Sponsor:  IASL 

SITE:  NTS  -  Area  3e 
37°  03’  N 
116°  01*  50"  W 
Site  elevation:  4,035  ft 

HEIGHT  OF  BURST:  -250  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Sub  s  urface  burst  in  3h“inc h 
diameter  partially  stemmed 
well.  Device  located  at  the 
bottom  of  a  cased  200-ft  hole 
with  a  50- ft  block  of  concrete 
above  i.t  and  an  open  space  up 
to  a  heavy  concrete  cap  at  the 
top. 


Distance  From  GZ,  Statute  Miles 


Distance  From  GZ,  Statute  Miles 


Figure  234.  58  Project  -  Pascal  C. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour 
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TABLE  71  NEVADA  WIND  DATA  FOB  OPERATION  58  PROJECT 


PASCAL-C 


Aliitude 

(HSL) 

ft-hour 

Dir 

Speed 

net 

degrees 

nph 

Surface 

mmm 

mm 

k,290 

150 

03 

M90 

180 

07 

5,290 

190 

04 

5,790 

240 

02 

6,290 

340 

04 

6,790 

310 

08 

7,290 

290 

11 

7,790 

300 

14 

8,290 _ 

300 

_ 12 _ 

H  —  Hour 

Figure  235  •  Hodograph  for  Operation  58  Project  -  Pascal-C. 
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58  PROJECT  -  Coulomb  C  Safety  Experiment 


PST  GMT 

DATE:  9  Dec  1957  9  Dec  1957 
TIME:  1200  2000 

TOTAL  YIELD:  0.5  kt 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CLOUD  TOP  HEIGHT:  13,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


Sponsor;  LASL 

SITE:  NTS  -  Area  3t 

37°  02 »  54"  N 

116°  01'  27"  W 

Site  elevation:  4,050  ft 

HEIGHT  OF  BURST:  Surface 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  -  Cab  on  Nevada 
soil 

CRATER  DATA:  NM 


REMARKS: 

The  fallout  pattern  was  drawn  from  measurements  made  by  a  scientific 
project  and  is  yell  defined  and  reliable. 
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TABLE  72  NEVADA  WIND  TATA  FOH  OPERATION  58  PROJECT 


COULOMB -C 


Altitude 

(MSL) 

H-hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

mm 

5,000 

030 

11 

6,000 

020 

13 

7,000 

020 

07 

8,000 

090 

07 

9,000 

050 

04 

10,000 

040 

06 

11,000 

120 

03 

12,000 

140 

05 

13,000 

150 

13 

14,000 

l4o 

23 

15,000 

140 

18 

16,000 

150 

16 

17,000 

170 

14 

18,000 

160 

13 

19,000 

l4o 

09 

20,000 

180 

03 

SCALE 

1 J  1  I  1  1  !  M  I  1 
0  5  10 

miles 

Rise  rote:  5000ft/hr 


Figure  237.  Hodograph  for  Operation  58  Project  -  Coulomb-C. 
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58  PROJECT  -  Venus  Safety  Experiment 

PST  GMT 

DATE:  22  Feb  1958  23  Feb  195& 

TIME:  1700  0100 


Sponsor:  UCRL 

SITE:  NTS  -  Area  12d 
370  11'  32"  N 

116°  11’  43"  W 


TYPE  OF  BURST  AND  PLACEMENT 
Subsurface  burst  (Tunnel) 


CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 


HEIGHT  OF  BURST:  -100  ft 


M|W 


Sponsor:  UCRL 


58  PROJECT  -  Uranus 
PST 

:  14  Mar  195& 

:  1400 


Safety  Experiment 
CUT 

14  Mar  195^ 

2200  SITE:  NTS  -  Area  12d 

37°  11'  32”  N 

116°  11’  43"  W 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  ( Tunnel) 

CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 

HEIGHT  OF  BURST:  -114  ft 


Safety  Experiment 


OPERATION  HARDTACK  II  -  Otero 

PDT  GMT 

DATE:  12  Sep  195?  12  Sep  "1958 
TIME:  1300  2000 

FISSION  YIELD:  38  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CLOUD  TOP  HEIGHT:  9,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


Sponsor:  XASL 

SITE:  NTS  Arda 

3q 

37°  02' 

60” 

N 

116°  01’ 

55” 

W 

Site  elevation: 

4,035  ft 

HEIGHT  OF  BURST:  -480  ft 


TOE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  deep  well 

CRATER  DATA:  Not  available 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Comnany 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR  39 
or  Tracerlab  SU-10  instruments  at  H+l  hour,  H+3^  hours,  D+l  day,  D+2 
days  and  D+3  days.  The  portion  of  the  pattern  indicated  by  solid 
lines  is  fairly  reliable.  The  dotted  portion  is  only  an  approximation 
in  the  absence  of  measurements.  The  fl,s  decay  approximation  was 
used  to  extrapolate  the  dose-rate  readies  to  H+l  hour. 

The  off-site  fallout  documentation  was  performed  with  Beckman  MX-5 
and  AN/PDR  39  instruments  by  the  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  The  portion  of  the  pattern  indicated  by 
solid  lines  is  fairly  reliable.  The  t_1,a  decay  approximation  was 
used  to  extrapolate  the  dose-rate  readings  to  H+l  hour. 
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Figure  239 .  Operation  HARDIA.CK  II  -  Otero* 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour. 


Di*tonc*  from  02,  Statute  Milts 


Figure  240 .  Operation  HARDTACK  II  -  Otero. 

Off -site  dose  rate  contours  in  r/hr  at  H+l  hour 
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TABLE  73  NEVADA.  WIND  DATA  FOR  OPERATION  HARDBACK  II- 


Altitude 

(MSL) 

H-hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

180 

29 

5,000 

180 

31 

6,000 

180 

36 

7,000 

180 

38 

8,000 

190 

30 

9,000 

200 

28 

10,000 

.  210 

31 

11,000 

210 

U? 

12,000 

220 

54 

NOTE:  Wind  data  was  obtained  from  the  Yucca  weather  station 


Figure  241.  Hodograph  for  Operation  HARDTACK  II  - 


OPERATION  HARDTACK  II  -  Bernalillo  Safety  Experiment 


PDT  Off 

DATE:  17  Sep  1955  17  Sep  1958 
5lME:  1230  1930 


TOTAL  YIELD:  IS  tons 


FIREBALL  DATA: 

(Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


Sponsor:  LASL 

SITE:  NTS  -  Area  3n 
37°  02'  58"  N 

116°  01’  59'*  W 

Site  elevation:  4,030  ft 

HEIGHT  OF  BURST:  -456  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  deep  well 

CLOUD  TOP  HEIGHT:  7,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  5 >500  ft 

MSL 


REMARKS: 


The  on-site  fallout  documentation  was  perform; d  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN./PDR  39 
or  Txacerlab  SU-10  instruments  at  H+£  hour,  H+3^  hours,  D+l  day, 

D+2  days  and  1*3  days.  "The  greater  portion  of  this  pattern  was  well 
documented  and  should  be  fairly  reliable.  The  downwind  extent  of 
the  0.005  r/hr  and  0,05  r/hr  isolines  was  estimated  in  the  absence 
of  measurements."  The  t_x,a  decay  approximation 

was  used  to  extrapolate  the  dose-rate  readings  to  H+l  hour.  No 
significant  fallout  was  reported  by  the  off-site  monitors. 
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TABLE  74  NEVADA  WINE  DATA  FOR  OPERATION  HARDTACK  II  - 


Altitude 

(msl)  _ 

H-hour 

Dir 

v  Speed 

Aset 

degrees 

mph 

8urface 

180 

15 

5,000 

180 

S3 

6,000 

ISO 

24 

7,000 

200 

20 

8,000 

210 

17 

9,000 

210 

17 

10,000 

210 

18 

NOTE:  Wind  data  was  obtained  from  the  Yucca  weather  station. 


Figure  243. 


BERNALILLO 


Bernalillo. 
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OPERATION  HARDTACK  II  - 


Eddy 


POT  GOT 

DATE:  19  Cep  1958  19  Cep  1 998 

TIME:  0700  1400 

TOTAL  YIELD;  83  tons 


FIDEBML  DATA; 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  KM 


CRATER  DiTA :  No  crater 


Sponsor:  LA  CL 

SITE:  NTS  -  Area  7b 

37°  05'  12"  N 

116°  01'  25"  W 

Site  elevation:  4,186  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  BURST  AND  PI  A  CEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  11,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  7,500  ft  MSL 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company  for 
purposes  of  personnel  safety.  Readings  were  taken  with  AN/PHi-39  or 
Tracerlab  CU-10  instruments  at  H+i  hour,  H+6  hours,  D+l  day,  D+2  days, 
and  D+3  days  along  eight  radial  roads.  The  sodium-24  decay  rate  was 
used  to  extrapolate  the  dose-rate  readings  to  H+l  hour.  This  decay 
rate  is  not  strictly  applicable  although  it  closely  approximates  the 
observed  decay. 

The  off-site  fallout  documentation  was  performed  with  Beckman  MX- 5 
and  AN/FDR-39  instruments  by  the  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  Readings  were  taken  at  about  10-mile 
intervals  except  in  populated  places  or  when  the  lose  rate  varied 
considerably  with  distance.  "The  far  northerly  portion  of  the  pattern 
may  be  in  error.  No  airborne  activity  above  background  was  recorded 
in  this  general  area.  The  easterly  portion  of  the  pattern  was  inter¬ 
polated.  The  rest  of  the  pattern  was  well  documented  and  should  be 
fairly  reliable."  The  t“'l*a  decay  approximation  was 

used  to  extrapolate  the  dose-rate  readings  to  H+l  hours. 
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Distance  From  G:f  Yard* 


Figure  244  .  Operation  HARDTACK  II  - 

On-site  dose  rate  contours  in 
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TABLE  75  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II-  EDDY 


Altitude 

(MSL) 

H-hour 

Dir 

Speed 

degrees 

mph 

Surface 

Calm 

Calm 

9,000 

240 

08 

6,000 

210 

13 

7,000 

210 

13 

8,000 

210 

14 

9,000 

210 

14 

10,000 

190 

13 

180 

10 

32,000 

170 

06 

NOTES: 

1.  Wind  data  vas  obtained  from  the  Yucca  veather  station. 

2.  Tropopau6e  height  vas  48,000  ft  MSL. 

3.  The  surface  air  pressure  vas  12.69  psi,  the  temperature  l4.2°C 
the  dev  point  -7.9°C,  and  the  relative  humidity  21$. 


Figure  246  .  Hodograph  for  Operation  HARDTACK  II—  Eddy. 
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OPERATION  IIARDTAQC  II  -  ;  Wna  Safety  Experiment 

Sponsor:  IASL  •; 

SITE:  NTS  -  Area  3m 

37°  02V  57"  N 
116°  02*  oi"  \W 

Site  elevation:  4,031  ft 

HEIGHT  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  484  ft 
below  surface  in  well 

CLOUD  TOP  HEIGHT:  N M 
CLOUD  BOTTOM  HEIGHT:  NM 


The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  SU-10  instruments  at  H+|  hour,  H+6  hours,  D+l  day,'  m2 
•Jays  and  D+3  days  along  eight  radial  roads.  Since  there  were  few 
readings  in  the  area  where  fallout  should  have  occurred  based  on 
‘-he  wind  data  it  is  difficult  to  draw  a  pattern  with  any  confidence. 
The  t*1,a  decay  approximation  was  used  to  extrapolate  the  dose  rate 
readings  to  H+l  hour. 

There  were  no  readings  above  background  reported  off -site. 


PDT  /">  GMT 
IATK:  21  Sep  195#'  '  21  Sep  1958 

tmeT  1200  1900 

TOTAL  YIELD:  l.S  tons 

KIRKBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


Rl'MAKKS: 


■5 

4 

j 

& 

'i 

i 
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TABLE  76  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II 


LUNA 


NOTE:  Wind  data  vas  obtained  from  the  Yucca  veather  station* 


H-Hour 

Figure  248 «  Hodograph  for  Operation  HARDTACK  II  -  Luna* 
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OPERATION  HARDTACK  II  -  Mercury  Safety  Experiment 


PUT  GMT 

DATE:  23  Sep  195$  23  Sep  1958 
TIME:  1500  2200 


CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 


Sponsor:  UCRL 

SITE:  NTS  -  Area  12f 
37°  11'  35"  N 
116°  12'  02"  W 

Site  elevation:  6,720  ft 

DEPTH  OF  BURST:  183  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Tunnel  in 
Nevada  soil 


REMARKS: 

Since  there  was  essentially  no  nuclear  yield,  no  venting  into  the 
atmosphere  was  observed.  There  was,  however,  some  alpha  contamination 
in  the  main  tunnel. 
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OPERATION  HARDTACK  II  -  Valencia  Safety  Experiment 


Sponsor:  LASL 

SITE:  NTS  -  Area  3r 
37°  02'  59"  N 

116°  01'  U?"  W 

Site  elevation:  4,033  ft 

HEIGHT  OF  BURST:  -481+  ft 

i 

TYPE  OF  BURST  AND  PLACEMENT:  ) 

Subsurface  burst  -  Well  in  ■ 

Nevada  soil 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  SU-10  instruments  at  II+|  hour,  H+4  hours,  D+l  day  and 
D+2  days  along  eight  radial  roads.  The  documentation  was  such  as  to 
give  a  reliable  pattern.  The  t"1,8  decay  approximation  was  used  to 
extrapolate  the  dose  rate  readings  to  H+l  hour. 

No  radiation  intensities  significantly  above  background  were  found 
by  the  off-site  monitors. 


PET  GMT 

DATE:  27  Sep  1958"  2b  Sep'  1958 
TIME:  1300  2000 

TOTAL  YIELD:  2  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 
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Figure  249.  Operation  HARDTACK  II  -  Valencia. 

On-site  dose  rates  in  r/ hr  at  H+l  hour. 
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TABLE  77  NEVADA.  WIND  DATA  FOR  OPERATION  HARDTACK  II-  VALENCIA 


Altitude 

(MSL) 

H*hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

20 

17 

5,000 

10 

20 

6,000 

20 

21 

7,000 

30 

21 

8.000 

30 

20 

NOTE  :  Wind  data  was  obtained  from  the  Yucca  veather  station. 


Figure  250 «  Hodograph  for  Operation  HARDTACK  II  -  Valencia. 
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OPERATION  HARDTACK  II  -  Mars  Safety  Experiment 


PDT  GMT 

DATE:  2?  Sep"l95"B  28  Sep  1956 

TIME;  1700  OOOO 

TOTAL  YIELD:  13  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Time  to  2nd  maximum:  NM 

Radius  at  2nd  maximum:  NM 

CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 


Sponsor:  UCRL 

SITE:  NTS  -  Area  12f.02 
37°  11*  35"  N 

116°  12'  02"  W 

Site  elevation:  6,720  ft 

DEPTH  OF  BURST:  lUo  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Tunnel  in 
Nevada  soil 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Rey  •  Ids  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  SU-10  instruments  at  H+l  hour,  D+l  day  and  D+3  days. 
("The  :nly  road  which  could  be  monitored  in  the  direction  of  fallout 
was  the  Area  12  access  road:  therefore,  there  is  considerable  un¬ 
certainty  as  to  the  cross-wind  extent  of  this  pattern.") 

The  down-wind  and  up-wind  extent  of  the  contamination  should 
be  fairly  reliable.  The  decay  approximation  was  used  to 

extrapolate  the  dose-rate  readings  to  H+l  hour. 

No  radioactivity  above  background  was  detected  off-site. 
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OPHWTION  HARDTACK  II  - 


Mora 


PST  Bfl? 

DATE:  29  Sep  1958  29  Sep  1956 
TIME:  0605  1405 

TOTAL  YIELD:  2.0  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CLOUD  TOP  HEIGHT:  18,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  10,000  ft  MSL 


Sponsor:  LASL 

SITE:  NTS  -  Area  7b 

37°  05'  12"  N 

116°  01*  25"  W 

Site  elevation:  4,186  ft 

HEIGHT  OF  BURST:  1,500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Air  burst  from  balloon  over 
Nevada  soil 

CRATER  DATA:  No  crater 


REMARKS: 


The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company  for 
purposes  of  personnel  safety.  Readings  were  taken  with  AN/PER-39  or 
Tracer lab  SU-10  instruments  at  H+^-  hour,  H+5  hours,  D+l  day,  D+2  days 
and  D+3  days  along  eight  radial  roads.  At  shot  time  a  dust  cloud  was 
formed  and  was  observed  to  move  toward  the  west  over  the  Mercury 
Highway  producing  some  activity.  Since  this  event  was  fairly  well 
documented,  there  is  considerable  confidence  in  the  pattern  presented. 
The  sodium-24  decay  rate  was  used  to  extrapolate  the  dose-rate  readings 
to  H+l  hour.  Tliis  decay  Tate  is  not  strictly  applicable  although  it 
closely  approximates  the  observed  decay. 

Only  small  areas  of  low  level  of  radioactivity  relative  to  background 
radiation  were  detected  off  site. 
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Distance  From  GZ,  Yards 


TABLE  79  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II  '  MORA 


Surface 

Calm 

Calm 

5,000 

320 

02 

6*000 

3U0 

05 

7,000 

360 

09 

8,000 

020 

14 

9,000 

030 

15 

10,000 

020 

15 

11,000 

010 

15 

12,000 

360 

18 

13,000 

350 

22 

1^, 000 

360 

23 

15,000 

010 

24 

16,000 

010 

28 

17,000 

010  : 

31 

18,000 

020 

■35 

19,000 

020 

36 

20,000 

020 

36 

NOTES: 

1.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

2.  Tropopause  height  was  40,000  ft  MSL. 

3.  The  surface  air  pressure  was  12,68  psi,  the  temperature 
11.8°C,  the  dew  point  6.5°C,  and  the  relative  humidity  70$. 


Figure  253.  Hodograph  for  Operation  HARDTACK  II  -  Mora. 
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Safety  Experiment 

Sponsor:  LASL 


OPERATION  HARDTACK  II  -  Hidalgo 

PST  CMT 

DATE:  5  Oct  1958’  5  Oct  1958 
TIME:  0610  1410 

TOTAL  YIELD:  77  tons 

fireball  mm: 

Time  to  1st  minimum:  NM 
Time  to  1st  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


SITE:  NTS  -  Area  7b 
37°  05’  12"  N 

lie®  01!  25".  W 

Site  elevation:  4,186  ft 

HEIGHT  OF  BURST:  377  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon' over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  12,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  8,000  ft  MSL 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company  for 
purposes  of  personnel  safety.  Readings  were  taken  with  AN/PCR-39 
or  Tracerlab  SU-10  instruments  at  H+3  hours,  H+8  hours,  IM-1  day, 

IH2  days  and  D+3  days  along  eight  radial  roads.  The  sodium-2^  decay 
rate  was  used  to  extrapolate  the  dose-rate  readings  to  H+l  hour. 

This  decay  rate  is  not  strictly  applicable  although  it  closely 
approximates  the  observed  decay. 

The  initial  off»*ite  survey  did  not  reveal  any  activity  above 
background.  Approximately  2k  hours  after  shot  time,  readings  ir. 
the  Hlko-Alamo-Callonte  area  indicated  activity  2  to  4  times  back¬ 
ground  levels. 
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Distance  From  GZ,  Yards 


Surface  01*0  01  110  02 

5,000  300  06  200  06 

6,000  21*0  12  220  13 

7,000  230  15  230  16 

8,000  260  07  250  15 

9,000  270  05 

10,000  220  06 

11,000  200  06 


NOTE:  Wind  data  was  obtained  from  the  Yucca  weather  station. 


OPERATION  HARDTACK  It  -  Colfax 

PST  GMT 

DATE;  5  Oct  195^  5  Oct  195S 
TIME:  0815  1615 

TOTAL  YIELD:  S.5  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CLOUD  TOP  HEIGHT:  5,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  4,500  ft  MSL 


Safety  Experiment 

Sponsor:  LASL 

SITE:  NTS  -  Area  3k 

37°  02*  56"  N 

iie°  02*  03”  W 
Site  elevation:  4,033  ft 

HEIGHT  OF  BURST:  -350  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Well  in 
Nevada  coil 

CRATER  DATA:  Not  available 


REMARKS:  ! 


The  on-site  fallout  documentation  vat  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Reudings  were  taken  with  AlyPDR-39 
or  Tracerlab  SU-10  instruments  at  H+|  hour,  H+6  hours,  D+l  day  and 
IH-2  days.  The  t*l,a  decay  approximation  was  used  t-0  extrapolate 
the  dose-rate  readings  to  H+l  hour.  There  was  insufficient  monitoring 
information  from  which  to  draw  a  complete  pattern. 

No  off -site  fallout. 


'■) 

-» 


}j 


411 


OPERATION  HARDTACK  II  -  Tamlpals 

Sponsor:  UCRL 

BITE:  NTS  -  Axe*  12b. 02 
37°  U*  1*3"  N 
116°  12*  01”  W 

Site  elevation:  6,650  ft 


FIREBALL  DATA: 

Time  to  let  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


HEIGHT  OF  BURST:  Vertical  depth 
407  ft.  Slant  distance  to 
nearest  surface  330  ft 


HEIGHT  CF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Tunnel  in 
Nevada  soil 


CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 

REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  SU-10  instruments  at  H+l  hour.  No  extrapolation  for 
decay  was  necessary.  There  was  only  a  minor  amount  of  venting  through 
the  tunnel  mouth.  A  channeling  effect  due  tp  the  canyon  transported 
the  debris  toward  the  southeast.  The  pattern  presented  is  very  un¬ 
certain. 


No  activity  above  background  was  detected  off -site. 


82  NEVADA.  WIND  DATA.  FOR  OPERATION  HARDTACK  II 


TAMALPAIS 


SURFACE  WINDS 

9  foot  Mesa 

100  foot  Mesa 

TIME 

Slope  Tower 

Mountain  Tower 

(Kiev.  6,725 

(Elev.  7>65  ft 

ft  MSL) 

MSL) 

Dir  Speed 

Dir  Speed 

degrees  mph 

degrees  mph 

H-hour 

360  9 

270  17 

H+l  hour 

360  9 

280  17 

H+2  hours 

360  6 

270  18 

OPERATION  HARDTACK  II 


Quay 


PST  GMT 

BATE:  10  Oct  195 B  10  Oct  1950 
TXmE;  0630  1U30 

TOTAL  YIELD:  79  tons 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Tine  to  2nd  maximum:  NH 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  1ASL 

SITE:  NTS  -  Area  7c 

37°  05  •  4l"  N 
11^  01’  25*  W 

Site  elevation:  4,249  ft 

HEIGHT  OF  BURST:  100  ft 

TYPE  OF  BURST  AND  PIACEMSMT: 

Tover  burst  over  Nevada  soli 

CLOUD  TCP  HEIGHT:  10,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  7,500  ft  MSL 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purpose?  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerloo  SU-10  instruments  at  H+l  hour,  H+6  hours,  D+l  day  and  D*-2 
days  along  eight  radial  roads.  The  t*1*®  decay  approximation  was  used 
to  extrapolate  the  dose -rate  readings  to  H+l  hour.  The  fallout  was 
well  documented  and  the  pattern  is  considered  fairly  reliable. 

The  off-site  fallout  documentation  was  performed  with  Beckman  MX-5 
and  AN/PDR-39  instruments  by  the  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  Readings  were  taken  at  about  10-mile 
intervals  except  in  populated  places  or  when  the  dose  rate  varied 
considerably  with  distance.  The  t~l*a  decay  approximation  was 
used  to  extrapolate  the  do6e-rate  readings  to  H+l  hour.  Since 
this  event  was  well  documented,  the  pattern  is  considered  to  be 
reliable. 


0  0  20  40  60 

DUtanca  »rom  QZ,  Slehita  Mil** 

ition  HARDTACK  II  -  Quay. 

alto  dose  rate  contours  in  r/hr  at  H+l  hour. 
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Altitude 
(MSL)  . 

H-hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface. 

300 

08 

5,000 

020 

18 

6,000 

030 

22 

7,000 

oUo 

22 

8,000 

070 

Ik 

9,000 

090 

09 

10,000 

060 

15 

11,000 

020 

13 

12.000 

020 

05 

MOTES: 

1.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

2.  The  surface  air  pressure  was  12. TO  psi,  the  temperature  15. 
the  dew  point  2.7°C,  and  the  relative  humidity  29$. 


Figure  261.  Hodograph  for  Operation  HARDTACK  IX  -  Quay. 
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OPERATION  HARDTACK  II  - 


Lea 


PST  CUT  ■  ■ 

DATE:  13  Oct  13  Oct  .1958 

m&:  0520  1320 


Spdhlenr: 

-Vl  •  ■;  »•.'•  l<  (  j( 

SITE:  NTS 


M'X 


w 


TOTAL  YIELD: 

.  mm  . .  ,  l'.!'"  1 


05’  i2"vn--;; 

_  01'  25  W\  1 

Site  elevation:  4)1$$  ft  f 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


HEIGHT  OF  BURST:  1,500  ft 


TYPE  OF  BURST  AND  PLACEMENT: 
Airburst  from  ba lloori  over 
Nevada  soil 


ORATOR  DATA:  No  crater 


CLOUD  TOP  HEIGHT:  17,000  ft  MSI 
CLOUD  BOTTOM  HEIGHT:  12,000  ft 


REMARKS: 


The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety*  Readings  were  taken  with  AN/PBR-39 
or  Tracerlab  SU-10  instruments  at  H+£  hour,  H+6  hours, D*1  day  and 
D<-2  days  along  eight  radial  roads.  The  sodium-24  decay  rate  was 
used  to  extrapolate  the  dose-rate  readings  to  H+l  hour.  This  decay 
rate  is  not  strictly  applicable  although  it  closely  approximates 
the  observed  decay. 


The  off-site  fallout  documentation  was  performed  ,*ith  Beckman  MX-5 
end  AN/PDR-39  instruments  by  the  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  Readings  were  taken  at  about  10-tc.ile 
intervals  except  in  populated  places  or  when  the  dose  rate  varied 
considerably  with  distance.  The  t-l*a  decay  approximation  was 
used  to  extrapolate  the  dose-rate  readings  to  11+1  hour.  The 
pattern  is  not  reliable. 
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Distonct  prom  6Z,Yord* 
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M  »-> 
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TABLE  84  NEVADA.  WIND  DATA  FOP  OPERATION  HARDTACK  II- 


Altitude 
"  (MSL) 

H-hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

200 

01 

5,000 

330 

03 

6,000 

170 

03 

7,000 

180 

09 

8,000 

190 

10 

9,000 

200 

09 

10,000 

190 

10 

11,000 

170 

09 

12,000 

150 

07 

13,000 

130 

05 

14,000 

110 

03 

15,000 

080 

03 

16,000 

020 

06 

17,000 

360 

12 

18,000 

360 

14 

19,000 

350 

14 

20,000 

_ _ 262 _ 

16 

WOTES; 

.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

.  The  surface  air  pressure  was  12.73  psi,  the  temperature 
13. 4°C,  the  dew  point  4.3°C,  and  the  relative  humidity 
29*. 


LEA 
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SCALE 


0  2  4 

mil** 

Rift*  rat*:  SOOOft/tir 


S(4|86ft) 


H-Hour 


Figure  264  .  Hodograph  for  Operation  HAEHTACK  II  - 


OPERATION  HARDTACK  II  -  Neptune  Safety  Experiment 


PST  GMT 

DATE:  lU  Oct  1958  l4  Oct  1958 

TIME:  1000  1800 

TOTAL  YIELD:  115  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 

Tine  to  2nd  maximum;  NM 

Radius  at  2nd  maximum:  NM 

CRATER  DATA: 

Mean  Diameter:  200  ft 
Maximum  Depth:  35  ft 
Crater  located  on  a  30°  slope 


Sponsor:  UCRL 

SITE:  NTS  -  Area  12c. 03 
37°  11’  38"  N 
lltf>  11'  59"  W 

Site  elevation:  6,800  ft 

HEIGHT  OF  BURST:  -98.5  ft 
below  a  30°  slope.  Vertical 
distance  to  the  surface  110  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Tunnel  in 
Nevada  soil  (bedded  tuff) 

CLOUD  TOP  HEIGHT:  11,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 


The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDP.-  39 
or  Tracerlab  SU-10  instruments.  The  t-1,8  decay  approximation  was 
used  to  extrapolate  the  dose-rate  readings  to  H+l  hour.  The  Neptune 
explosion  vented  through  the  mesa  slope  at  an  elevation  of  about 
6,800  feet.  The  pattern  is  considered  fairly  reliable. 

No  activity  above  background  levels  was  reported  off  site. 
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TABLE  85  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II- 


NEPTUNE 


Altitude 

(msl) 

H-hour 

Dir 

Speed 

feet 

degrees 

TTtph 

Surface 

060 

02 

5,000 

080 

03 

6,000 

110 

07 

7,000 

150 

09 

8,000 

160 

08 

9,000 

150 

08 

10,000 

130 

12 

11,000 

11*0 

13 

12,000 

159  ■■ 

13L- 

NOTE:  Vind  data  was  obtained  from  the  Yucca  weather  station. 


H-Hour 

Figure  266  .  Hodograph  for  Operation  HARDTACK  II  - 


Neptune. 
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OPERATION  IRRUEACK  II  - 


Hamilton 


PST  orr 

DATE:  1?  Oct  1958  15  Oct  1950 

TIME:  0800  1600 

TOTAL  HELD:  1.2  tons 


FIREBALL  DATA.: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  D/VIA:  No  crater 


Sponsor:  UCRL  -  DOD 

SITE:  NTS  -  Area  FI 
36°  48'  08"  N 
115°  55*  56"  W 
Site  elevation:  3>08o  ft 

HEIGHT  OF  BURST:  50  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  6,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  4,500  ft  MSI. 


REMARKS: 

The  close-in  fallout  documentation  was  performed  by  the  First 
Radiological  Safety  Support  Unit.  Measurements  were  made  with 
AN/PDR-39  instruments  along  12  equally  spaced  radial  lines  with  GZ 
at  the  center.  Survey  points  were  determined  by  stakes  placed  at 
100  yd  intervals  on  each  line  out  to  800  yd.  The  experimental  field 
gamma-decay  curves  were  utilized  to  construct  the  K+l-hour  dose- 
rate  contours.  The  field  gamma  dose-rate  decay  curves  indicated 
the  presence  of  significant  fission-product  contamination.  The 
gamma  dose -rate  at  H+l  hour  from  the  neutron  -  induced  activity 
was  estimated  to  be  from  20$  to  30$  of  the  total  dose  rate.  The 
pattern  presented  is  reliable.  The  downward  extent  of  the  .01  r/hr 
contour  shown  in  figure  445  is  uncertain  but  the  rest  of  the  pattern 
is  considered  to  be  reliable. 

The  off-site  fallout  documentation  was  performed  with  Beckman  MX-5 
and  AN/PDR-39  instruments  by  the  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  "The  pattern  was  relatively  well 
documented  and  is  consistent  with  the  wind  analysis"  (Reference  138). 
The  t*1*2  decay  approximation  was  used  to  extrapolate  the  dose-irate 
readings  to  H+l  hour. 

The  alpha  contamination  pattern  was  obtained  from  survey  readings 
taken  with  EJberline  3G  instruments. 
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01  Stoned  From  GZ,  Yards 


Oistonc*  From  GZ,  Yards 

Figure  268  .  Operation  HARDTACK  II  -  Hamilton. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour 


•  »• 


Figure  269  .  Operation  HARDTACK  II  -  Hamilton. 

Alpha  contamination  in  aiicrogrems  pe:.*  square  meter. 


HAMILTON 


TABLE  86  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II  - 


Altitude 

(msl) 

H-hour 

H+2  hours 

H+5  hours 

Dir 

Speed 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

Surface 

Calm 

Calm 

Calm 

Calm 

010 

03 

4,000 

360 

01 

360 

02 

150 

05 

5,000 

020 

02 

030 

03 

050 

04 

6,000 

100 

03 

060 

04 

110 

03 

7,000 

160 

06 

-- 

•  ••• 

8,000 

180 

08 

— 

— 

— 

-- 

NOTE:  Wind 

data  vas 

obtained 

from  the 

Yucca  weather  station  and  may 

not  be  representative  of  the  winds  at  Frenchman’s  Flat. 


SCALE 

l  1—1  L  l  i-1  1— i.  iJ 

0  0.5  I 

mills 

Ri»#  rol*:  5000M/hr 


Figure  271.  Hodographs  for  Operation  HARDTACK  II  -  Hamilton. 


OPERATION  HARDTACK  II  - 


Logan 


PST  GMT 

BWE:  15  Oct  195b  16  Oct  1958 

TIME:  2200  0600 

TOTAL  YIELD:  5*0  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 

REMARKS: 

The  Logan  burst  wa 
from  this  explosion  was 


Sponsor:  UCKL 

SITE:  NTS  -  Area  I2e.02 
37°  11'  03"  N 

116°  12'  OU”  W 
Site  elevation:  6,lh0  ft 

HEIGHT  OF  BURST:  -83O  ft 

slant  distance,  lfertical  depth 
932  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Tunnel  in 
Nevada  soil 


completely  contained  and  therefore  no  radiation 
released  into  the  air. 
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OPERATION  HARDTACK  II  - 


Dona  Ana 


PST  CMT 

DATE:  16  Oct  195&  16  Oct  195& 

TIME:  0620  1420 

TOTAL  YIELD:  37  tons 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  LASL 

SITE:  NTS  -  Area  7b 

37®  05'  12"  N 

11.6°  01'  25"  W 

Site  elevation:  4,186  ft 

HEIGHT  OF  BURST:  U5O  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  11,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  6,500  ft  MSL 


REMARKS: 

The  on-site  fallout,  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  at  H+2  hour, 
H+8  hours  and  IH1  day  along  eight  radial  roads.  The  pattern  is 
not  reliable  since  the  dowr.vind  extent  of  most  of  the  isodosfc  lines 
is  not  known  and  the  area  to  the  east  of  ground  zero  was  not 
monitored.  The  sodium-24  decay  rate  was  used  to  extrapolate  the 
dose-rate  readings  to  H+l  hour.  This  decay  rate  is  noc  strictly 
applicable  although  it  approximates  the  observed  decay. 

The  off-site  fallout  documentation  was  performed  with  Beckman  MX-5 
and  AN/PDR-39  instruments  by  the  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  The  pattern  as  drawn  is  not  considered 
to  be  very  reliable  because  of  the  uncertainties  in  dealing  with 
activity  only  two  or  three  times  the  background  velue.  The  tl,a 
decay  approximation  was  used  to  extrapolate  the  dose-rate  readings 
to  H+l  hour. 
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Figure  272 


Operation  HABOTACK  IX  - 
On-alte  dose  rats  contours  in 


Dona  Ana. 
r/hr  at  H+i  hour. 
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.  ;*W 


’  •  •  ?■  i-  *  *?.'  .  .  .«/ .  : 


Distance  fromGZ,  Statute  Milts 


Distance  from  G2,  Statute  Miles 

Pigur?  273  •  Operation  'HARDTACK  II  -  Dona  Ara. 

Off -site  dose  rate  contours  in  rf hr  at  K+l  hour. 
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TABLE  87  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II  - 


DONA  ANA 


Altitude  H-hour 


feet  degrees  mph 


feet  degrees  mph 

Surface  3o0  02 

5,000  020  09 

6,000  030  10 

7,000  Ol+O  07 

8,000  080  03 

9,000  1U0  05 

10,000  IkO  07 

11,000  140  09 

12,000  140  07 

NOTES: 


1.  Vrind  data  was  obtained  from  the  Yucca  weather  station. 

2.  Tropopause  height  was  1*9,000  ft  MSL. 

3.  The  surface  air  pressure  was  12.76  psi,  the  temperature 
13*7°C,  the  dew  point  -2.7°C,  and  the  relative  humidity  32$- 


H-Hour 


Figure  274*  Hodograph  for  Operation  HARDTACK  II  -  Dona  Ana. 
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OPERATION  HARDTACK  II 


Vesta  Safety  Experiment 


pst  (air 

DATE:  17  Oct  1958  17"  Oct  1958 
TIME:  1500  2300 

TOTAL  YIELD:  24  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9e 

37°  07'  21"  N 

116°  02'  05"  W 

Site  elevation:  4,226  ft 

HEIGHT  OF  BURST:  Zero  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  in  wooden 
building  with  20  ft  of 
gravel  over  the  building 

CLOUD  TOP  HEIGHT:  10,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electricsl  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-3? 
or  Tracerlab  SU-10  instruments  at  H+l|  hours,  D+l  day  and  I>+2  days. 
The  pattern  was  well  documented  and  should  be  reliable.  Hie 
decay  approximation  was  used  to  extrapolate  the  dose-rate  readings 
to  H+l  hour. 

The  off -site  fallout  documentation  was  performed  with  Beckman 
MX- 5  and  AN/PDR-39  instruments  by  the  U.  S.  Public  Health  Service 
for  purposes  of  public  safety.  The  fallout  pattern  is  considered 
rather  uncertain,  since  there  were  few  radiation  measurements. 

The  tJ'3  decay  approximation  was  used  to  extrapolate  the  dose- 
rate  readings  to  H+l  hour. 
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Distance  from  GZ,  Stotuto  Milos 

Operation  HAftDIfcCK  II  -  Vejta. 

Off -site  clone  rate  contours  in  r/hr  at  K+l  hour 


TABLE  88  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II- 


Altitude 

(msl) 

H-hour 

Dir 

Speed 

feet 

degrees 

nph 

Surface 

160 

err 

5,000 

ISO 

12 

6,000 

190 

14 

7,000 

190 

14 

8,000 

200 

12 

9,000 

210 

10 

10,000 

210 

08 

11,000 

200 

09 

12,000 

180 

07 

NOTE;  Wind  data  vas  obtained  from  the  Yucca  veather  station 


Figure  277  .  Hodograph  for  Operation  HARDTACK  II  - 


VESTA 


Vesta 
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OPERATION  HARDTACK  II 


Rio  Arriba 


PST  CMT 

DATE:  lfl  Oct  1958  16  Oct  1958 
fflME:  0625  1425 

TOTAL  YIELD:  90  tons 


FIREBALL  DATA: 

Time  to  1st  minimum:  fW 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


Sponsor:  LASL 

SITE:  NTS  -  Area  3s 

37°  02’  28"  N 
116°  01'  33"  W 

Site  elevation:  4,010  ft 

HEIGHT  OF  BURST:  ?2.5  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  13 : 500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  11,000  ft  MSL 


REMARKS: 


The  on-site  fallout  documentation  was  performed  by  the  radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineer in#  Company  for 
purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39  or 
Tracerlab  SU-10  instruments  at  H+l  hour,  H +6  hours,  IH-1  day,  D+2  days 
and  D+3  days  along  eight  radial  roads.  The  fallout  was  well  documented 
and  the  pattern  presented  is  considered  to  be  reliable.  The  t“1,a 
decay  approximation  was  used  to  extrapolate  the  dose-rate  readings  to 
H+l  hour. 

The  off -site  fallout  documentation  was  performed  with  Beckmn  MX-5 
and  AN/PDR-39  instruments  by  the  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  Readings  were  taken  at  about  10-mite 
intervals  except  in  populated  places  or  when  the  dose-rate  varied 
considerably  with  distance.  The  downwind  extent  of  the  0.C02  and  O.GOl 
r/hr  isodose  rate  lines  is  uncertain.  The  rest  of  the  pattern  was 
well  documented  and  is  reliable.  The  t”1**  decay  approximation  was 
used  to  extrapolate  the  dose-rate  readings  to  H+l  hour. 


o  wooo  tooo 

Mwi  fit*  <X,'+rH 


1,000 


lEOACK  II  -  Bio  Arriba, 

rate  contour*  in  r/br  at  H+l  hour 


Distinct  from  6Z,  Stetito  Miiio 


TABLE  89  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II 


RIO  ARRIBA 


Altitude  M-hour 


(msl) 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

170 

02 

5,000 

180 

09 

6,000 

200 

2k 

7,000 

200 

35 

8,000 

200 

37 

9,000 

200 

33 

10,000 

210 

35 

11,000 

210 

38 

12,000 

210 

Ao 

13,000 

210 

40 

H»,000 

210 

38 

15.000 

210 

__2 6 

NOTES; 

1.  Vind  data  vas  obtained  fro®  the  Yucca  veather  station. 

2.  The  surface  air  pressure  vas  12.75  psi,  the  temperature  9.3°C, 
the  dev  point  -10.3°C,  and  the  relative  humidity 


N-#eet 


I 


Figure  280  •  Hodograph  for  Operation  HARDTACK  II 


Rio  Arriba* 
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OPERATION  HARDTACK  II  -  San  Juan  Safety  Experiment 

Sponsor:  LASL 

SITE:  NTS  -  Area  3P 
37°  03'  0"  N 
II 6°  01’  56"  W 

Site  elevation:  4,033  ft 

HEIGHT  OF  BURST:  -234  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Well  in 
Nevada  soil 

CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTOM  HEIGHT:  NM 

REMARKS: 

"There  was  essentially  no  nuclear  yield  from  the  San  Juan  explosion, 
and  no  visible  venting  occurred.  There  was,  however,  some  alpha  con-  . 
taminetlon  detected  in  the  iomec.ate  vicinity  of  the  well  in  which  this 
device  was  detonated" 


PST  GMT 

DATE:  20  Oct  1958  20  Oct  1958 
TIME:  0630  1430 
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OPERATION  HARDTACK  II  *  Socorro 

Sponsor:  LA.SL 

SITE:  MTS  -  Area  ?b 

37°  05'  12”  N 
116°  01*  25”  W 

Site  elevation;  4,186  ft 

HEIGHT  OF  BURST.:  1,450  ft 

TIPE  OF  BURST  AND  PLACEMENT: 

FIREBALL  DATA:  Air  burst  from  balloon  over 

Tine  to  1st  minimum:  NM  Nevada  soil 

Time  to  2nd  maximum:  NM 

Radius  at  2nd  maximum:  NM  CLOUD  TOP  HEIGHT:  26,000  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  20,000  ft  MSL 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
measurements  were  performed  by  the  tediological  Safety  Division  of  the 
Reynolds  Electrical  and  Engineering  Company  for  purposes  of  personnel 
safety.  Readings  were  taken  with  AN/PDR-39  or  Tracerlab  SU-10  instru¬ 
ments  at  H+l  hour  and  D+3  days.  .be  sodium-24  decay  rate  w-\s  used 
to  extrapolate  the  dose -rate  readings  to  H+l  hour.  The  pattern  was 
relatively  well  documented  and  is  considered  to  be  fairly  reliable. 

The  decay  rate  used  is  not  strictly  applicable  although  it  closely 
approximates  the  observed  decay. 

Socorro  was  the  first  of  three  nuclear  detonations  to  occur  on  the 
same  day.  The  trajectory  analysis  for  these  three  events  indicated 
that  all  the  clouds  should  have  been  transported  in  the  same  general 
direction;  therefore,  no  off -site  pattern  is  presented  for  this  shot. 
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IABLE  90  NEVADfi  WIND  DMCA  FOR  OPERATION  HARDBACK  II—  SOCOBRO 


Altitude 

H-hour 

H+3~£  hours 

H+10  hours 

(msl) 

Dir 

Speed 

Dir 

Speed 

°ir.  r  , 

Speed  : 

feet 

decrees 

mph 

decrees 

mph 

decrees 

mph 

Surface 

320 

03 

090 

02 

140 

05 

5,000 

110 

06 

060 

09 

170 

08 

6,000 

110 

07 

— 

... 

— 

— 

7,000 

130 

09 

— - 

— 

— 

—  ■ 

8,000 

150 

10 

— 

-■y 

— 

-- 

9,000 

160 

10 

— 

-- 

— 

10,000 

180 

15 

210 

13 

220 

19 

11,000 

I.90 

13 

- . 

— 

- - 

12,000 

230 

1? 

230 

12 

220 

26 

13,000 

260 

18 

--- 

— 

-- 

14*000 

240 

07 

— 

— 

— 

— 

15,000 

230 

07 

— 

-- 

— 

— 

16,000 

220 

06 

— - 

-- 

— 

-- 

17,000 

200 

09 

— 

— 

-- 

18,000 

210 

16 

-  — 

— 

—  - 

-- 

19,000 

210 

15 

-- 

-- 

20,000 

220 

18 

— 

-- 

- — 

-- 

21,000 

220 

22 

— 

— 

— 

-- 

22,000 

220 

18 

— 

-- 

— 

23,000 

220 

19 

— 

— 

— 

-- 

24,000 

210 

23 

— 

— 

— 

25,000 

220 

25 

— 

— 

<-  — 

-- 

26,000 

220 

25 

— 

- — 

27,000 

220 

25 

— 

— 

— 

-- 

I 


NOTES: 

1.  Wind  do ta  vny  obtained  from  the  Yucca  weather  station. 

2.  The  surface  air  pressuie  was  12.68  psi,  the  temperature  4.7°C, 
the  dew  point  -l4.7°C,  and  the  relative  humidity  13#. 


I 
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MUMMiai ah 


Figure  282  .  Holographs  for  Operation  HARDBACK  II  -  Socorro 


Wrangell 


OPERATION  HARDTACK  II  - 

PST  CMT 

PATE:  22  Oct  1958  22  Oct  1958 

gggg:  0850  1650 

TOTAL  YIELD:  115  tons 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  mximum:  NM 

CRATER  DATA:  No  crater 


•  Sponsor:  UCKL 

SITE:  MI'S  -  Area  Fa 
36°  4T*  53*  N 
115°  55’  W 
Site  elevation:  3*07?  ft 

HEIGHT  OF  BURST:  1,500  ft 

TXPE  OF  BURST  AND  PLACEMENT: 

Xir  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HED0?1T:  10,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  7,000  ft  MSL 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
measurements  were  performed  by  the  Radiological  Safety  Division  of 
Reynolds  Electrical  and  Engineering  Company  for  purposes  of  personnel 
safety.  Readings  were  taken  with  AN/PDR-39  or  Tracerlab  SU-10  instru¬ 
ments.  The  sodium-24  decay  rate  was  used  to  extrapolate  the  dose-rate 
readings  to  H+l  hour.  This  decay  rate  is  not  strictly  applicable 
although  it  closely  approximates  the  observed  decay.  Because  of  the 
lack  of  data  in  some  areas  around  ground  zero  there  is  not  a  high  degree 
of  confidence  in  the  analysis  of  the  on-site  pattern. 

The  off-site  fallout  documentation  was  performed  with  Beckman  MX-5 
and  AN/PDR-39  instruments  by  the  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  Three  nuclear  detonations  occurred  on 
the  same  day.  Since  the  trajectories  for  these  three  events  were 
in  the  same  general  direction,  there  was  some  difficulty  in  determining 
from  which  shots  the  observed  fallout  originated;  therefore,  no  off¬ 
site  pattern  is  presented  for  this  shot. 
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Wrangell. 

/hr  at  H+l  hour 


TABLE  91  NEVADA  WIND  DATA.  FOR  OPERATION  HARDTACK  II 


WRANGELL 


Altitude 

(msl) 

'H-hour 

H+3  hours 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

8urface 

090 

02 

140 

05 

5,000 

060 

09 

170 

08 

6,000 

110 

14 

190 

10 

7,000 

i4o 

Ik 

210 

14 

8,000 

170 

13 

220 

16 

9,ooo 

190 

13 

230 

17 

10,000 

210 

13 

220 

19 

11,000 

220 

14 

220 

23 

12.000 

_ 

12 

220 

26 

OPERATION  HARDTACK  II  -  Oberon  Safety  Experiment 


PflT  CNT 

DATE:  22  Oct  195^  22  Oct  195* 
TIME:  1230  2030 


Sponsor:  UCRL 

SITE:  NTS  -  Aren  8a 
— 37°  10'  42"  N 
ll6°  01:  *  03"  W 
Sit*  elevation:  4,446  ft 

HKTaHT  OF  BURST:  25  ft 

TYPE  OF  HURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 

CLOUD  TCP  HEIGHT:  Very  low 
CLOUD  BOTTOM  HEIGHT:  N4 


REMARKS : 

No  fallout  -  some  alpha  contamination. 


OPERATION  HARDTACK  II  - 


Rushmore 


PST  GMT 

DATE;  22  Oct  195 6  22  Oct  1958 

TIME;  1540  2340 

TOTAL  YIELD;  188  tons 


FIREBALL  DATA: 

Time  to  1st  minimum:  2  msec 
Time  to  2nd  maximum:  21  msec 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  UCRL 

SITE:  NTS  -  Area 

37°  08'  05"  N 
11C?  02'  27”  W 
Site  elevation:  4,244  ft 

HEIGHT  OF  BURST:  500  ft 

TYPE  OF  DURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  1,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  Not  available 


REMARKS: 

The  contamination  is  due  primarily  to  induced  activity.  The  on-site 
measurements  were  performed  by  the  Radiolo^i eel  Safety  Division  of 
Reynolds  Electrical  and  Engineering  Company  for  purposes  of  personnel 
safety.  Readings  were  taken  with  AN/PDR  or  Tracerlab  SU-10  instruments 
at  Htg-  hour,  D+l  day  and  D+2  days.  The  sodium-24  decay  rate  was  used 
to  extrapolate  the  dose-rate  readings  to  H+l  hour.  This  decay  rate 
is  not  strictly  applicable  although  it  closely  approximates  the  ob¬ 
served  decay.  Because  of  the  lack  of  data  in  some  areas  around  ground 
aero,  there  is  not  a  high  degree  of  confidence  in  the  pattern. 

Three  nuclear  detonations  occurred  on  the  same  day.  Since  the 
trajectories  for  these  three  events  were  in  the  same  general  direction, 
there  was  some  difficulty  in  determining  from  which  shots  the  observed 
fallout  originated;  therefore  no  off-site  pattern  is  presented  for  this 
shot. 
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Distance  From  GZ, Yards 

Figure  285  *  Operation  HARDTACK  II  -  Rushmore. 

On-^ite  dot»e  rate  contours  in  r/hr  at  H+l  hour* 
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TABLE  92  NEVADA  WIND  DATA  FOR  OPERATION  HARDBACK  II 


RUSHMORE 


Altitude 

(MSL) 

k~hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

l40 

05 

5,000 

170 

08 

6,000 

190 

10 

7,000 

210 

14 

8,000 

220 

16 

9,000 

230 

17 

10,000 

220 

19 

11,000 

220 

23 

12,000 

220 

26 

NOTES: 

1.  '  Wind  data  vas  obtained  from  the  Yucca  veather  station. 

2.  Tropopause  height  vas  42,000  ft  MSL. 

3.  The  surface  air  pressure  vas  12.66  psi,  the  temperature 
17.8°C,  and  the  relative  humidity  12%. 


Figure  286  •  Hodograph  for  Operation  HARDBACK  II  -  Rubhaore. 
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OPERATION  HARDTACK  II  -  Catron  Safety  Experiment 


PST  CMT 

DATE:  24  Oct  1958  24  Oct  195*} 
TIME:  0700  1500 

TOTAL  YIELD:  21  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


Sponsor:  LASL 

SITE:  NTS  -  Area  3t 
37°  02*  35"  N 
116°  01*  37"  W 

HEIGHT  OF  BURST:  72*5  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  8,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  5,000  ft  MSL 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  SU-10  instruments  at  H+|r  hour,  H+7  hours,  D+l  day  and 
Dt2  days.  The  t~1,a  decay  approximation  was  used  to  extrapolate  the 
dose-rate  readings  to  II+l  hour.  "The  on-site  fallout  from  Catron  was 
well  documented  and  the  pattern  presented  is  considered  to  be  reliable. 

A  special  on-site  survey  was  very  helpful  in 
distinguishing  between  the  Catron  fallout  and  the  Juno  fallout. 


The  off-site  fallout  documentation  was  performed  with  Beckman  MX-5 
and  AN/PDR-39  instruments  by  tne  U.  S.  Public  Health  Service  for 
purposes  of  public  safety.  The  fl,a  decay  approximation  was  used 
to  extrapolate  the  dose-rate  readings  to  H+l  hour.  There  is  a  great 
deal  of  uncertainty  in  the  off-site  fallout  pattern  because  of  the 
lack  of  data. 


\ 

j 
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OitUncc  From  G2'  Yovdt 


Operation  HMtfflCACK  II  -  Catron. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour 


TABLE  93  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II~ 


CATRON 


H-hour 

Dir  Speed* 

degrees  mph 


H+l£  hours 
~Dlr  Speed 

degrees  mph 


Altitude 

(MSL) 

feet 

Surface 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 


NOTE:  Wind  data  vas  obtained  from  the  Yucca  veather  station. 


SCALE 


0  I  2 
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Figure  289.  Hodographs  for  Operation  HARDTACK  II 


S(40l8ft) 


H+lk 


2 

Catron. 


OPERATION  HARDTACK  II  -  Juno  Safety  Experiment 


_  PST  GMT 

DATE:  24  Oct  195 &  24  Oct  195$ 
TIME:  0801  1601 

TOTAL  YIELD:  1.7  tors 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


Sponsor:  UCRL 

SITE:  NTS  -  Area  9f 

37°  07'  24"  N 

116°  02'  16"  W 

Site  elevation:  4,210  ft 

HEIGHT  OF  BURST:  Surface 

TYPE  OF  BURST  AND  PLACEMENT: 

Surface  burst  in  wooden  building 
with  20  ft  of  gravel  over  the 
building 


CLOUD  TOr  HEIGHT:  5,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological  Safety 
Division  of  the  Reynolds  Electrical  and  Engineering  Company  for  purposes 
of  personnel  safety.  Readings  were  taken  with  AN/PDR-39  or  Tracerlab  SU-10 
instruments  at  H+7  hours,  D+l  day  and  D+2  days.  The  f1*2  decay  approxi¬ 
mation  was  used  to  extrapolate  the  dose -rate  readings  to  H+l  hour.  The  on¬ 
site  l^llout  was  well  documented  and  the  pattern  presented  is  considered 
to  be  reliable. 

"No  significant  off-site  radioactivity  was  reported  that  could  be 
attributed  to  the  Juno  event". 


Cltonc.  From  OZ,  Yard! 


Figure  290 •  Operation  HAR0EACK  II  - 

On-site  dose  rate  contours  in 
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Juno. 

r/hr  at  H+l  hour. 


TABLE  94  NEVADA.  WIND  DATA  FOR  OPERATION  HARDTACK  II  -  JUNG 


NOTE: 


Altitude 

(MSL) 

H+5  hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

360 

05 

5,000 

030 

07 

6,000 

070 

08 

7,000 

100 

10 

8,000 

110 

1A 

9,000 

120 

16 

10,000 

120 

17 

Wind  data  uas  obtained  from  the  Yucca  veather  station 


Figure  291.  Hodograph  for  Operation  HARDTACK  II  - 


OPERATION  HARDTACK  II  -  Ceres  Safety  Experiment 

Sponsor:  UCRL 

SITE:  NTS  -  Area  8b 
37°  10'  53"  N 
116°  04'  07"  W 
Site  elevation:  4,428  ft 

HEIGHT  OF  BURST:  25  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  6,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 

REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  SU-10  instruments  at  H+g  hour  and  H+l6  hours.  The  t~1,8 
decay  approximation  was  used  to  extrapolate  the  dose-rate  readings 
to  H+l  hour.  The  pattern  is  not  reliable.  A  possible  explanation 
of  the  discrepancy  between  the  observed  radiation  field  and  the  wind 
field  is  that,  since  the  winds  were  rather  light,  the  observed  winds 
at  the  Yucca  Lake  Weather  Station  were  probably  not  representative. 


PST 

DATE:  25  Oct  195 5  £ 
TIME:  2000  C 

TOTAL  YIELD:  0.7  tons 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


Off-site  measurements  detected  no  radioactivity  above  background. 


TABLE  95  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II 


Altitude 

H-hour 

K+l 

hour 

(msl) 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

330 

2 

310 

6 

5,000 

220 

5 

. 

6,000 

200 

6 

• 

7,000 

160 

7 

«... 

• 

8,000 

lUO 

T 

— 

- 

NOTE:  Wind  data  vas  obtained  from  the  Yucca  weather  station. 


Figure  293 . 


OPERATION  HARDTACK  II  -  Sanford 


PST  GMT 

DATE:  26  Oct  I95S  2 6  Oct  1958' 
TIME:  0220  1020 

TOTAL  YIELD:  4.3  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  UCRL 

SITE:  NTS  -  Area  Fa 
36°  4?'  53"  N 
115°  55'  44"  W 

Lite  elevation:  3>0”7  ft 

HEIGHT  OF  BURST:  1,500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  26,000  ft  MSL 
CLOUD  BOTTOM  HEIGilT:  12,500  ft  MSL 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The 
on-site  measurements  were  performed  by  the  Radiological  Safety 
Division  of  the  Reynolds  Electrical  and  Engineering  Company  for 
purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  SU-10  instruments  at  H+4  hour,  H+6  hours,  D+l  day 
and  D+2  days.  The  sodium-24  decay  rate  was  used  to  extrapolate 
the  dost -rate  readings  to  H+l  hour.  This  decay  rate  is  not 
strictly  applicable  although  it  closely  approximates  the  observed 
decay.  "Because  of  the  lack  of  data  in  most  of  the  areas  around 
ground  zero,  there  is  not  a  very  high  degree  of  confidence  in  the 
analysis  of  the  on-site  pattern". 

Very  little  radioactivity  above  background  was  detected  off-site. 


TABLE  96  NEVADA.  WIND  DATA  FOR  OPERATION  HARDTACK  II-  SANFORD 


Altitude 

(MSL) 

H-hour 

H+5i  hours 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

140 

01 

Calm 

Calm 

5,000 

010 

03 

010 

02 

6,000 

110 

02 

— 

— 

7,000 

190 

02 

— 

-- 

8,000 

180 

08 

— 

— 

9,000 

150 

09 

— 

— 

10,000 

120 

08 

210 

07 

11,000 

120 

10 

— 

-- 

12,000 

190 

07 

— 

— 

13,000 

250 

12 

— 

-- 

14,000 

250 

21 

— 

-- 

15,000 

250 

21 

270 

12 

16,000 

250 

24 

— 

— 

17,000 

240 

23 

--- 

— 

18,000 

240 

29 

— 

-- 

19,000 

230 

32 

--- 

— 

20,000 

230 

26 

240 

22 

21,000 

230 

39 

— 

-- 

22,000 

230 

46 

— 

— 

23,000 

230 

45 

— 

— 

24,000 

220 

41 

-  — 

-- 

25,000 

220 

35 

— 

— 

26,000 

210 

33 

— 

-- 

27.000 

210 

34 

— 

— 

NOTE:  Wind  data  was  obtained  from  the  Yucca  weather  station. 
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Figure  295  .  Hodographs  for  Operation  HARDTACK  II 


Sanford 


OPERATION  HARDTACK  II 


Be Baca 


PST  CMT 

DATE:  2^  Oct  I958  2^  Oct  195# 

TIME:  0800  1600 

TOTAL  YIELD:  2.2  kt 


FIREPALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  IASL 

SITE:  NTS  -  Area  7b 
37°  05’  12"  N 

116°  01'  2  5"  W 

Site  elevation:  4,186  ft 

HEIGHT  OF  BURST:  1,500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGIfT :  17,500  ft  MSL 

CLOUD  BOTTOM  HEIGHT:  10,000  ft  MSL 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The 
on-site  measurements  were  performed  by  the  Radiological  Safety 
Division  of  the  Reynolds  Electrical  and  Engineering  Company  for 
purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracer lab  SU-10  instruments  at  H+£  hour,  H+6  hours,  D+l  day 
and  D+2  days.  The  sodium-2U  decay  rate  was  used  to  extrapolate 
the  dose-rate  readings  to  H+l  hour.  This  decay  rate  is  not  strictly 
applicable  although  it  closely  approximates  the  observed  decay. 
Because  of  the  lack  of  data  in  most  areas  around  ground  zero  the 
pattern  is  unreliable. 

Very  little  radioactivity  abcve  background  was  detected  off -site. 
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TABLE  97  NEVADA.  WIND  DATA  FOB  OPERATION  HARDTACK  II 


DE  BACA 


Altitude 

(msl) 

H-hour 

Altitude 

(MSL) 

H-hour 

Dir 

Speed 

Dir 

Speed 

feet 

degrees 

mph 

feet 

degrees 

mph 

Surface 

Calm 

Calm 

12,000 

260 

14 

5,000 

010 

02 

13,000 

270 

14 

6,000 

030 

02 

i4,ooe 

280 

13 

7,000 

020 

01 

15,000 

270 

12 

8,000 

070 

02 

16,000 

260 

13 

9,000 

130 

03 

17,000 

200 

17 

10,000 

210 

07 

18,000 

230 

21 

11,000 

250 

12 

19,000 

240 

22 

20,000 

240 

22 

NOTES: 

1.  Wind  data  was  obtained  from  the  Yucca  weather  station. 

2.  The  surface  air  pressure  was  12.75  psi,  th3  temperature  8.3°C, 
the  dew  point  5 • 1°C,  and  the  relative  humidity  80$. 


Figure  297.  Hodograph  for  Operation  HARDTACK  II  -  De  Baca. 
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OPERATION  HARDTACK  II  - 


Chaves 


PST  GMT 

DATE:  27  Oct  1950  2?  Oct  195$ 

TIME:  0630  1430 

TOTAL  YIELD:  0.6  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


Sponsor:  IASL 

SITE:  NTS  -  Area  3u 

37°  02'  41"  N 

116°  01'  47”  W 
Site  elevation:  4,025  ft 

HEIGHT1  OF  BURST:  52-5  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 


CLOUD  TOP  HEIGHT:  6,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  3U-10  instruments  at  H+£  hours,  H+8  hours,  and  D+l  day. 

The  t"1*3  decay  approximation  was  used  to  H+l  ’-our.  "The  downwind 
extent  of  the  activity  is  only  a  rough  approximation  because  of  the 
limited  number  of  measurements.  The  i>eot  of  the  pattern  was  relatively 
well  documented  and  should  be  fair.ly  reliable" 

No  pattern  is  presented  of  the  off-site  fallout  because  of  th2 
limited  area  that  was  monitored  and  the  relatively  low  reading: 
obtained. 
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TABLE  98  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II 


CHAVES 


Altitude 

(msl) 

H-hour 

Dir 

Speed 

feet 

degrees 

mph 

Surface 

350 

09 

5,000 

360 

16 

6,000 

010 

18 

7,000 

030 

78  • 

8,000 

030 

15 

NOTE:  Wind  data  was  obtained  from  the  Yucca  weather  station 


H-Hour 

Figure  299.  Hodograph  for  Operation  HARDTACK  II 
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OPERATION  HARDTACK  II  -  EJvans 


PST  GMT 

DATE:  28  Oct  195 B  29  Oct  1958 
TIME:  1600  2400 


SgS&LJSSB-  55  tons 

FIREBALL  DATA: 

Time  to  lot  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


Sponsor:  UCRL 

SITE:  NTS  -  Area  12b. 04 
37°  11'  41"  N 
116°  12'  17"  W 

Site  elevation:  6,650  ft 

HEIGHT  OF  BURST:  Slant  distance 
848  ft.  Vertical  depth  852  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Tunnel  in 
Nevada  soil 


REMARKS: 

A  small  amount  of  smoke  was,  seen  to  vent  from  the  portal.  This 
verted  material  produced  very  low  levels  of  radiation  at  a  few 
isolated  points. 


TABLE  99  NEVADA  WIND  DATA  FOR  OPERATION  HARDTACK  II  -  EVANS 


SURFACE  WINDS 

9  foot  Mesa  100  foot  Mesa 

TIME  Slope  Tower  Mountain  Tower 

(Elev.  6.725  ft  MSL) _ (Elev.  7.465  ft  MSL) 


Dir 

Speed 

Dir 

degrees 

mph 

degrees 

mph 

H-hour 

290 

8 

360 

Mi  8 sing 

H+l  hour 

280 

8 

360 

Missing 

H+2  hours 

260 

_ 5 _ 

360 

Missing 

NOTE:  Wind  data  was  obtained  from  the  Yucca  weather  station. 


OPERATION  HARDTACK  II  - 


Humboldt 


PST  CMT 

DATE:  29" Oct  195 6  29  Oct  195 6 
TIME:  Ou45  1UU5 

TOTAL  YIELD:  7.8  tons 


FIREBALL  DATA; 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


Sponsor:  UCRL  -  DOD 

SITE:  NTS  -  Area  3v 

37°  02'  52”  N 

116°  01'  29"  W 
Site  elevation:  4,029  ft 

HEIGHT  OF  BURST:  25  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Tower  burst  over  Nevada  soil 

CLOUD  TOP  HEIGHT:  7,500  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  6,000  ft  MSL 


REMARKS: 

The  on-site  fallout  documentation  was  severely  limited  by  changes 
in  the  GZ  location  and  the  operational  firing  schedule.  Readings  for  the 
very  close-in  pa+tern  were  taker,  by  the  Chemical  Corps  Radiological 
Safety  Support  Unit  at  points  along  the  north,  east,  south,  and  west 
radial  lines  at  times  between  0.1  and  6.7  hours.  Experimental  dose- 
rate  decay  curves  were  used  to  extrapolate  the  readings  to  H+l  hour. 
Readings  for  the  on-site  fallout  pattern  were  taken  at  H+§  hour,  H+S  hours, 
H+27  hours  and  D+2  days.  The  t -1  * 3  decay  approximation  was  used  to 
extrapolate  the  dose -rate  readings  to  H+l  hour.  "The  on-site  fallout 
from  Humboldt  was  well  documented  and  the  pattern  is  considered  reliable" 


The  off-site  fallout  documentation  was  performed  with  Beckman  MK-5 
and  AN/PDR-39  instruments  by  -he  U.  S.  Public  Health  Service  for  purposes 
of  public  safety.  The  t-1,2  decay  approximation  was  used  to  extrapolate 
the  dose-rate  readings  to  H+l  hour.  "Although  there  is  some  uncertainty 
in  the  downwind  extent  of  some  of  the  isolines,  there  is  fair  confidence 
in  the  width  of  the  pattern  and  in  the  orientation  of  the  fallout,  which 
ia  consistent  with  the  wind  analysis". 
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Operation  HARDTACK  II  -  Humboldt. 

Very  close-in  dose  rate  contours  in  r/nr  at  H-.l  hour 
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Ol«f one*  from  GZ,  Statute  V.l.s 

Figure  302.  Operation  HARDTACK. II  -  Hualboldt. 

Off -site  dose  rate  contours  in  r/hr  at  H+l  hour. 
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TABLE  100  NEVADA  WIND  DATA  FOR  OPERATION  HARDBACK  II 


HUMBOLDT 


NOTES: 


2. 


Altitude 

H-hour 

(MSL) 

Dir 

Speed 

reet 

degrees 

mph 

Surface 

340 

07 

5,000 

010 

29 

6,000 

020 

30 

7,000 

030 

37 

8,000 

030 

33 

9,000 

030 

22 

10,000 

040 

16 

Wind  data  vas  obtained  from  the  fucca  veather  station. 
The  surfb.ce  air  pressure  vas  12.84  psi,  the  temperatur* 
the  dev  point  -3.2°C,  and  the  relative  humidity  46$. 


H-Hour 


Figure  303.  Holograph  for  Operation  HARDTACK  II  - 


7.4°C, 


Humboldt 
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OPERATION  HARDTACK  II  - 


Santa  Fo 


PST  GMT 

DATE:  29  Oct  195  8  30  Oct  1958 

TIME:  1900  0300 


TOTAL  YIELD:  1.3  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  No  crater 


Sponsor:  1ASL 

SITE:  NTS  -  Area  ?b 

37°  05'  12”  N 

U6°  01*  25"  W 

Site  elevation:  4,l86  ft 

HEIGHT  OF  BURST:  1,500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Air  burst  from  balloon  over 
Nevada  soil 

CLOUD  TOP  HEIGHT:  18,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  13,000  ft  MSL 


REMARKS: 

The  contamination  was  due  primarily  to  induced  activity.  The  on-site 
measurements  were  performed  by  the  Radiological  Safety  Division  of 
the  Reynolds  Electrical  and  Engineering  Company  for  purposes  of  personnel 
safety.  Readings  were  taken  with  AN/fDR-39  or  Tracerlab  SU-10  instruments 
at  H+l  hour,  H+l6  hours,  D+2  days  and  IH3  days.  The  sodiu.,1-24  decay 
rate  was  used  to  extrapolate  the  dose -rate  readings  to  H+l  hour.  This 
decay  rate  is  not  strictly  applicable  although  it  closely  approximates 
the  observed  decay. 

The  off-site  fallout  was  very  light  and  no  pattern  is  presented. 


Distance  From  GZ,  Yards 


Figure  304.  Operation  HARDTACK  II  -  Santa  Fe. 

On-site  doae  rate' contours  in  r/hr  at  H+l  hour 
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TABLE  101  NEVA  Eft.  WIND  DATA  FOR  OPERATION  HARDTACK  II  -  SANTA  FX 


Surface 

350 

ol* 

5,000 

018 

13 

6,000 

o4o 

17 

7,000 

oi*o 

20 

8,000 

oi*o 

22 

9,000 

oi*o 

25 

10,000 

030 

28 

11,000 

020 

28 

13,000 

030 

36 

ll*,000 

01*0 

1*0 

15,000 

01*0 

43 

16,000 

01*0 

43 

17,000 

030 

41* 

18,000 

030 

41* 

19,000 

028 

46 

20,000 

020 

51 

12,000 

NOTES: 


1.  Wind  data  was  obtained  from  the  Yucca  weather  station. 


2.  Tropopause  height  was  39,000  ft  MSL. 

3.  The  surface  air  pressure  was  12.70  psi,  the  temperature  12.1°C, 
the  dew  point  -7.4°C,  and  the  relative  humidity  25%. 


Figure  305.  Hodograph  for  Operation  HARDTACK  II  >  Santa  Fe. 
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OPERATION  HARDTACK  II  -  Ganymede  Safety  Experiment 

CWT  Sponsor:  UCRL 

30  Oct  1958 

1100  SITE:  NTS  -  Area  9g 

37°  07 '  27"  N 

Site  elevation:  U,193  ft 

HEIGlfT  OF  BURST:  Surface 

TYPE  OF  BURST  AND  PLACEMENT: 
Surface  burst  in  wooden 
building  with  20  ft  of 
gravel  over  the  building 

CLOUD  TOP  HEIGHT:  NM 
CLOUD  BOTTCM  HEIGHT:  KM 

REMARKS: 

There  was  no  nuclear  yield  for  this  event.  There  was  some  alpha 
contamination  in  the  immediate  vicinity  of  ground  zero. 


/"PST 

DATE:  30  Oct  1958 
TIME:  0300 
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OPERATION  HARDTACK  II 


Blanca 


PST  GMT 

DATE:  30  Oct  1958  30~0ct  195$ 

TIME:  0700  1500 

TOTAL  YIELD:  19  kt 


FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 

CRATER  DATA:  Not  available 


Sponsor:  UCHL 

SITE:  NTS  -  Area  12e.05 
37°  11*  09"  N 
116°  12*  07"  W 

Site  elevation:  7*120  ft 

HEIGHT  OF  BURST:  -835  ft 
Slant  Distance,  Vertical 
depth  987  ft. 

TYPE  OF  BURST  AND  PLACEMENT: 
Subsurface  burst  -  Tunnel 
in  Nevada  soil 

CLOUD  TOP  HEIGHT:  7*700  ft 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 

The  on-site  fallout  documentation  was  performed  by  the  Radiological 
Safety  Di vision  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR~39 
or  Tracerlab  SU-10  instruments  at  H+|  hour,  H+€  hours,  D+l  day  and 
D+-2  days.  Due  to  inadequate  mapping  and  the  scarcity  of  good  reference 
points  there  is  considerable  uncertainty  in  the  dose-rate  lines.  A 
resurvey  was  made  7  months  later  with  reference  stakes  available  at 
half-mile  intervals,  so  that  the  location  of  the  fallout  detected  is 
much  more  certain  than  in  the  initial  survey.  However,  because  of 
the  probable  reduction  in  radiation  by  weathering  and  the  errors 
probably  attendant  in  assuming  the  f1,3  decay  approximation  to  be 
valid  for  such  a  long  period,  the  H+l  dose  rates  were  estimated  from 
the  initial  survey.  There  is  an  order  of  magnitude  discrepancy  in 
the  estimation  of  the  H+l  hour  dose  rates  from  the  early  to  late 
survey;  therefore  there  is  very  little  confidence  in  the  accuracy 
of  the  pattern. 

Off-site  air  sampling  showed  a  significant  increase  in  alpha 
activity.  The  beta  measurements  indicate  that  some  light  fallout 
did  occur  off  site. 


Oittonea  From  OZ.Yerd* 


Figure  506. 


Operation  HARDTACK  II  -  Blanca. 

Close-in  dose  rate  contours  in  r/hr  at  H+l  hour. 


4, 


TABLE  102  NEVADA  WIND  DATA  FOR  OPERATION  mROTACK  II-  BIANCA 


NOTE:  Wind  data  was  obtained  from  the  Yucca  weather  station. 


H+5‘/2 


Figure  308.  Hodograph  for  HARDTACK  II  -  Blanca. 
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OPERATION  HARDTACK  II  -Titania  Safety  Experinent 


PST  GMT 

DATE:  30'  Oct  1958  30  Oct  1958 
TIME:  1234  2034 

TOTAL  YIELD:  0.2  tons 

FIREBALL  DATA: 

Time  to  1st  minimum:  NM 
Time  to  2nd  maximum:  NM 
Radius  at  2nd  maximum:  NM 


Sponsor:  UCRL 

SITE:  NTS  -  Area  3c 
37°  10'  38"  N 
116°  04*  09"  W 
Site  elevation:  4,403  ft 

HEIGHT  OF  BURST:  25  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tower  burst  over  Nevada  soil 


CLOUD  TOP  HEIGHT:  6,000  ft  MSL 
CLOUD  BOTTOM  HEIGHT:  NM 


REMARKS: 


The  on-site  fallout  documentation  was  performed-  by  the .Radiological 
Safety  Division  of  the  Reynolds  Electrical  and  Engineering  Company 
for  purposes  of  personnel  safety.  Readings  were  taken  with  AN/PDR-39 
or  Tracerlab  SU-10  instruments  at  H+g-  hour.  The  f1,a  decay  approxi¬ 
mation  was  used  to  extrapolate  the  readings  to  H+l  hour.  The  pattern 
presented  is  not  reliable. 

No  off -site  contamination  was  detected. 
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Figure  509 .  Operation  HARDTACK  II  -  Titania. 

On-site  dose  rate  contours  in  r/hr  at  H+l  hour 


103  NEVA  Oft.  WIND  DATA  FOR  OPERATION  HARDTACK  II 


3LE 


Altitude 

(MSL) 

k-hour 

mmsazsswm 

H+i*  hours 

Dir 

Speed 

DLr 

Speed 

Speed 

feet 

degrees 

raph 

degrees 

oQpn 

degrees 

mpb 

Surface 

80 

09 

80 

12 

90 

11 

60 

15 

-- 

mm 

mm 

Ho  ?  'J  3’"^ 

60 

15 

— 

mm 

mm 

— 

Hi  jjffjjjlHB 

60 

l4 

— 

— 

mm 

*»«e  _ 

ROuScfli 

_ 22 _ 

— 

— 

*c*m 

mm. 

r£S: 

1. 

2. 


H-hour  data  taken  from  Yucca  Lake  Weather  Station  (Elevation 
3,924  ft  MSL). 

H+J  hour  and  H+l|  hours  data  from  20-foot  tower  at  Station  353 
(Surface  Elevation  about  4,325  ft  MSL). 


Figure  310 .  Hodograph  for  Operation  K'JtUPACK  II  - 


Titania 


OPERATION  NOUGAT  - 


Antler 


PST  GMT 

DATE:  15  Sep  1%1  15  Sep  1961 

TIME :  0900  17.00 

TOTAL  YIELD:  2.4  kt 

CRATER  DATA:  No  crater 


STEMMING  MATERIAL: 

Tunnel  -  bedded  tuff  rhyolite 
cemented. 


SPONSOR:  LRL 

SITE:  NTS  -  Ul2e.03a 

37°  11'  16.6430”  N 
116°  12’  27.9248"  W 
SITE  ELEVATION:  7428  ft  MSL 

DEPTH  OF  BURST:  1319  ft 

TYPE  OF  BURST  AND  PLACEMENT ; 
Tunnel,  in  scmiwelded  tuff 


quartz  latitc  and  bedded  tuff  well- 


VENT1NG: 

Venting  occurred  at  the  tunnel  portal  at  B+2  seconds  for  an  unknown 
duration,  A  secondary  steam  explosion  was  observed  from 

8  to  10  minutes  following  the  detonation. 

The  estimated  dose  rate  at  the  tunnel  portal,  normalized  to  H+l  hour, 
was  50  R/hr,  The.  estimated  total  release,  normalized  to  H+l  minute, 
was  5xlOp  curies  and  contained  the  following  isotopes:  I131,  I133,  I)3S, 
Ba-La1* 

REMARKS : 

Some  radioactivity  was  detected  in  off-site  areas.  No  radiation 
was  detected  at  the  worksite  or  any  other  location,  from  releases  of 
gaseous  radioactivity  during  post-shot  drilling  or  tunnel  re-entry 
operations. 
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OPERATION  NOUGAT  - 


Shrew 


GMT  SiONSOR:  LASL 

16  Sep  1961 

1945  SITE;  NTS  -  U3nc 

37°  02’  54.4373"  N 
116°  01*  29.5908"  W 

DEPTH  OF  BURST:  322  ft 

TYPE  OF  DURST  AND  PLACEMENT: 
Underground,  in  slightly 
consolidated  alluvium 


VENTING: 

This  event  released  small  visible  quantities  of  radioactive  steam 
and/or1  gases. 

REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation,  but  no  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas.  No  radiation  was  detected  at  the  worksite  or  any 
other  location,  from  releases  of  gaseous  radioactivity  during  post-shot 
drilling. 


PST 

DATE:  16  Sep  1961 
TIME:  1145 
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OPERATION  NOUGAT  - 


Chen  a 


PST  GMT  SPONSOR:  LWL 

DATE:  10  Oct  1961  10  Oct  1961 

TIME:  1000  1800  SITE:  NTS  -  Ul2b.09 

37*  11'  39.4418"  N 
116*  12*  25.2736"  W 

SITE  ELEVATION:  7472  ft  MSL 

DEPTH  OF  BURST:  838  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tunnel,  in  slightly  competent 
tuff 


VENTING: 

Venting  occurred  at  the  tunnel  portal  at  H+2  seconds  end  continued 
for  approximately  20  minutes. 

The  estimated  dose  rate  at  the  tunnel  portal,  normalised  to  H+l 
hour,  was  35  K/hr.  The  estimated  total  release,  normalised  to  H+l  minute, 
was  2X106  curies.  The  identities  of  the  release  products  are  not  avail¬ 
able. 

REMARKS: 

No  radiation  levels  above  background  were  detected  off  the  NTS 
in  populated  areas  fcora  radioactivity  released  by  this  detonation.  No 
radiation  was  detected  at  the  worksite  or  at  any  other  location,  from 
releases  of  gaseous  radioactivity  during  post-shot  drilling  or  tunnel 
re-entry  operations. 
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OPERATION  NOUGAT 


Mink 


PST _  GMT 

DATE:  29  Oct  1961  29  Oct  1961  SPONSOR:  LASL 

TIME:  1030  1830 

SITE:  NTS  -  U3ae 

37*  02*  54.8432“  N 
116“  01'  51.9485"  W 

SITE  ELEVATION :  4028  ft  MSL 

DEPTH  OF  BURST:  630  ft 
DEPTH  OF  EMPLACEMENT  HOLE:  640  ft 
TYPE  OF  BURST  AND  PLACEMENT : 
Underground,  In  alluvium 


VENTING: 

Some  gas  seepage  was  evidenced  at  H+25  minutes. 
REMARKS: 


Radiation  was  detected  on-slte  from  radioactivity  released  by  this 
detonation.  Produced  measurable  contamination  of  off-site  milk  supplies 
caused  levels  of  contamination  in  milk  in  Hiko,  Nevada,  to  jump  to  720  pc / X, 
4  days  after  the  shot.  Some  radiation  was  detected  in  the 

areas  surrounding  SZ  from  gaseous  radioactivity  released  during  post-shot 
drilling.  No  radiation  was  detected  off  the  NTS  from  post-shot  operations. 
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OPERATION  NOUGAT  - 


Fisher 


PST  GMT  SPONSOR:  LASL 

DATE:  3  Dec  1961  3  Doc  1961 

TIME:  1504  2304  SITE :  NTS  -  U3ah 

37°  02'  45.0854"  N 

TOTAL  YIELD:  13>5  kt  ll6°  01'  39.6325"  W 

DEPTH  OF  BURST:  1193  ft 
CRATER  DATA :  " 

Subsidence  crater  TYPE  OF  BURST  AND  PLACEMENT: 

Diameter:  65O  ft  Underground,  in  alluvium 

Depth:  70  ft 

VENTING: 

This  event  released  small  visible  quantities  of  radioactive  steam 
and/or  gases. 

REMARKS : 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  released  by  this  detonation. 

Some  radiation  was  detected  in  the  area  surro\indir.g  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling. 
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PROJECT  GNOME 


_ MOT  GMT 

DATE :  10  Dec  1961  10  Dec  1961 

TIME;  1200  1900 

TOTAL  YIELD:  3.1  kt 


CRATER  DATA: 
No  crater 


VENTING : 


SPONSOR;  LRL 

SITE;  Near  Carlsbad,  New  Mexico 
32°  15'  49"  N 
103°  5'  57"  W 

SITE  ELEVATION:  3395  ft  MSL 

DEPTH  OF  BURST:  1184  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  bedded  rock 
salt 


Radiation  was  detected  at  the  blast  door  at  the  bottom  of  the  shaft 
less  than  one  minute  following  the  explosion;  and  at  the  shaft  collar,  3 
minutes  and  40  seconds  after  the  detonation.  At  approximately  7  minutes 
after  the  detonation,  gray  smoke,  stem,  and  associated  radioactivity 
surged  from  the  shaft  opening.  By  11  minutes  following  the  explosion, 
copious  quantities  of  steam  were  issuing  from  both  shaft  and  ventilation 
lines.  A  large  flow  continued  for  about  30  minutes  before  gradually 
decreasing.  A  small  flow  was  still  detected  the  following  day.  The 
radioactive  elements  that  vented  through  the  shaft  were  volatile  and 
noble,  gases. 


REMARKS : 

Figure  8  shows  the  measured  cloud  pattern  and  times  of  measurement. 
All  readings  arc  gross  gamma  measured  inside  the  aircraft.  Attenuai ion 
of  radiation  by  the  aircraft  structure  was  not  determined,  but  was 
probably  in  the  range  of  30  to  50  percent. 

Meteorological  Information: 

Wind  at  the  surface:  150  degrees  -  4.6  mph 
Wind  at  100  feet:  140  degrees  -  16  mph 
Surface  air  temperature:  45.3°F 
Surface  relative  humidity:  72% 

Surface  atmospheric  pressure:  26.74  inches  of  mercury 
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OPERATION  NOUGAT  - 


Mad 


SPONSOR:  LRL 

S.ITE:  NTS  -  U9a 

37*  07’  35.77"  N 
1168  02'  55.54"  W 

DEPTH  OF  BURST:  594  ft 

CRATER  DATA:  No  crater 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  slightly 
consolidated  alluvium 

VENTING: 

This  event  released  small  visible  quantities  of  radioactive  steam 
and/or  gases . 

REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the  NTS 
in  populated  areas  from  radioactivity  released  by  this  detonation. 

No  radiation  was  detected  at  the  worksite  or  any  other  location, 
from  releases  of  gaseous  radioactivity  during  post-shot  drilling. 


PST  GMT 

DATE:  13  Dec  1961  13  Dec  1961 

TIME:  1000  1800 

TOTAL  YIELD:  0.43  kt 
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OPERATION  NOUGAT 


Ringtail 


SPONSOR;  LAST 

SITE;  NTS  -  U3ak 

37*  02’  35.38"  N 
116°  01*  31.13"  W 

DEPTH  OF  BURST;  1191  ft 

TYPE  OF  BURST  AND  PLACEMENT 
Underground,  In  alluvium 

VENTING: 

This  event  released  small  visible  quantities  of  radioactive  steam 
and/or  gases. 

REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas,  from  radioactivity  released  by  this  detonation. 

No  radiation  was  detected  at  the  worksite  or  any  other  location 
from  releases  of  gaseous  radioactivity  during  post-snot  drilling. 


PST  GMT 

DATE;  17  Dec  1961  17  Dec  1963. 

TIME;  0335  1635 
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OPERATION  NOUGAT  - 


Feather 


PST  GMT  SPONSOR:  LRL 

DATE:  22  Dec  1961  22  Dec  1961 

TIME:  0830  1630  SITE:  NTS  -  U12b.08 

37°  11'  41.76"  N 
116°  12'  29.84"  W 

SITE  ELEVATION:  7449  ft  MSL 

DEPTH  OF  BURST:  812  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tunnel,  in  competent  to 
incompetent  tuff. 


VENTING : 

At  H  hour  a  small  cloud  which  appeared  to  be  typical  gas-venting, 
rose  from  a  tunnel  portal  and  vent  pipes  on  top  of  the  mesa  and  endured 
for  11  minutes. 

The  estimated  dose  rate  at  the  tunnel  portal,  normalized  to  H+l  hour, 
was  18  R/hr.  The  estimated  total  release,  normalized  to  H+l  minute,  was 
lxlO6  curies.  The  isotope  identities  are  not  available. 

REMARKS: 

At  H+30  minutes  a  branch  tunnel  was  monitored  at  40  mR/hr,  and  u 
location  1/2  mile  southwest  and  downwind  from  the  venting  origin  was 
monitored  to  be  100  mR/hr  at  the  same  time. 

Some  radioactivity  was  detected  in  off-site  areas.  No  radiation 
was  detected  at  the  worksite  or  any  other  location,  from  releases  of 
gaseous  radioactivity  during  post-shot  drilling  or  tunnel  re-entry 
operations. 
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OPERATION  NOUGAT  - 


Stoat 


PST  GMT  SPONSOR:  LASL 

DATE:  9  Jan  1962  9  Jan  1962 

TIME:  0830  1630 

TOTAL  YIELD:  4.5 


CRATER  DATA: 

Subsidence  crater 
Diameter:  356  ft 
Depth:  7  ft 

VENTING:- 
Vented 

REMARKS: 

Radiatioi  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas,  from  radioactivity  released  by  this  detonation. 


SITE:  NTS  -  U3ap 

37*  02’  40.70"  N 
116°  02’  06.23"  W 

DEPTH  OF  BURST:  992  ft 

TYPE  ’OF  BURST  AND  PTACEMENT 
Underground,  in  alluvium 


Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  was 
detected  off  the  NTS  from  post-shot  operations. 
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OPERATION  NOUGAT 


Agouti 


PST  GMT 

DATE:  18  Jan  1962  18  Jan  1962 

TIME:  1000  1800 

TOTAL  YIELD:  5.9  kt 


CRATER  DATA: 

Subsidence  crater 
Diameter:  500  ft 
.  ;pth:  50  ft 

VENTING: 

None 


SPONSOR:  LASL 


SITE:  NTS  -  U3ao 

37®  02*  50.08”  N 
116*  02'  03.69"  W 


DEPTH  OF  BURST:  856  ft 


TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


REMARKS: 

No  \  aation  levels  above  background  were  detected  on  or  off  the 
NTS,  from  radioactivity  released  by  this  detonation. 

diation  was  detected  at  the  worksite  or  any  other  location, 
from  j  scs  of  gaseous  radioactivity  during  post-shot  drilling.  ^ 
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OPERATION  NOUGAT  - 


Dormouse 


PST 

GMT 

SPONSOR:  LASL 

PATE: 

30  Jan  1962 

30  Jan  1962 

TIME*. 

1000 

1800 

SITE:  NTS  -  U3aq 

37°  02'  48.64" 
116°  02*  22.14" 

DEPTH  OF  BURST:  1191 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


VENTING: 

This  event  released  small  visible  quantities  of  radioactive  steam 
and/or  gases. 


REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  released  by  this  detonation. 


Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  was 
detected  off  the  NTS  from  post-shot  operations. 
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OPERATION  NOUCAT  - 


Stillwater 


PST  GMT 

DATE :  8  Feb  1962  8  Feb  1962 

TIME:  1000  1800 

TOTAL  YIELD:  2.7  kt 


CRATER  DATA: 

Subsidence  crater 
Diameter:  450  ft 
Depth:  32  ft 

VENTING i 

None ,  except  during 
post-shot  drilling 


SPONSOR:  LRL 

SITE:  NTS  -  U9c 

37*  07*  38.09"  N 
116®  03*  09.15"  W 

SITE  ELEVATION:  4208  ft  MSL 

DEPTH  OF  BURS;:  625  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  slightly 
consolidated  alluvium 


REMARKS: 

No  radiation  levels  were  det..  cted  above  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation. 


Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  was 
detected  off  the  NTS  from  post-shot  operations. 


OPERATION  NOUGAT  - 


Armadillo 


PST  GMT 

DATE;  9  Feb  1962  9  Feb  1962 

TIME;  1000  1800 

TOTAL  YIELD:  e>6  kt 


CRATER  DATA; 

Subsidence  crater 
Diameter:  500  £t 
Depth:  35  ft 

VENTING: 

Vented 


SPONSOR:  1.ASL 

SITE:  NTS  -  U3ar 

37 #  0?,'  36.88"  N 
116°  02*  20.24"  W 

DEPTH  OF  BURST:  786  ft 

TYPE  OF  BURST  AND  PIACBMENT : 
Underground,  in  alluvium 


REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  released  by  this  detonation. 

Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity 
was  detected  off  the  NTS  from  post-shot  operations. 
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OPERATION  NOUGAT 


llardhut 


PST 

DATE:  15  Feb  1962 
TIME:  .1.000 


GMT 

15  Feb  1962 
1800 


TOTAL  YIELD:  5.9  kt 


SPONSOR?  DOD 

SITE:  NTS  -  U15a 

37*  13 1  34.7140*’  N 
116*  03’  33.5234"  W 


CRATER  DATA: 
No  crater 

VENTING: 

Vented 


REMARKS: 


SITE  ELEVATION:  5114  ft  MSL 

DEPTH  OF  BURST:  943  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  bottom  of  36- 
inch-diameter  shaft  In 
grandodiofite 


Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  trom  radioactivity  released  by  this  detonation. 

Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  was 
detected  off  the  NTS  from  post-shot  operations. 
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OPERATION  NOUGAT  - 


Chinchilla  I 


PST  GMT 

PATE:  19  Feb  1962  19  Feb  1962 

TIME:  0830  1630 

TOTAL  YIELD:  1.8  kt 


CRATER  DATA: 

Subsidence  crater 
Diameter:  300  ft 
Depth:  50  ft 

VENTING: 


SPONSOR:  LASL 

SITE:  NTS  -  U3ag 

37*  02'  56.5909”  N 
116*  01'  46.3128”  W 

DEPTH  OF  BURST:  492  ft 

TYPE  OF  BURST  AND  PLACEMENT 
Underground,  in  alluvium 


This  event  released  small  visible  quantities  of  radioactive  steam 
and/or  gases. 


REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  In  populated  areas  from  radioactivity  released  by  this  detonation. 

Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  was 
detected  off  the  NTS  from  post-shot  operations 
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OPERATION  NOUGAT  - 


Cods aw 


PST 

GMT 

SPONSOR:  LRL 

DATE: 

19  Feb  1962 

19  Feb  1962 

TIME: 

0950 

1750 

SITE:  NTS  -  U9a 

37*  07'  38.8308"  N 
116*  02*  13.63"  W 


VENTING i 
Vented 


SITE  ELEVATION:  4218  ft  MSL 

DEPTH  OF  BURST:  696  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

Underground,  in  semi welded  tuff 


REMARKS: 

Radiation  levels  were  detected  near  SZ,  above  normal  background,  from 
radioactivity  released  by  this  detonation.  No  other  radiation  levels 
were  detected  on  or  off  the  NTS,  from  radioactivity  released  by  this 
detonation. 


No  radiation  was  detected  at  the  worksite  or  any  other  location 
from  releases  of  gaseous  radioactivity  during  post-shot  drilling. 
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OPERATION  NOUGAT  -  Cimarron 

SPONSOR:  LRL 

SITE:  NTS  -  U9h  V 

37°  07'  43.88"  N 
116°  02'  53.91"  W 

SITE  ELEVATION:  4208  ft  MSL 

CRATER  DATA: 

Subsidence  crater  DEPTH  OF  BURST:  1000  ft 

Diameter:  500  ft 

Depth:  40  ft  TYPE  OF  BURST  AND  PLACEMENT: 

Underground,  in  slightly  con- 

VENTING :  solidated  alluvium 

None  except  during  post-shot  drilling 

REMARKS: 

No  radiation  levels  above  background  were  detected  on  or  off  the 
NTS,  from  radioactivity  released  by  this  detonation. 

Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shqt  drilling.  No  radioactivity  was 
detected  off  the  NTS,  from  post-shot  operations. 


PST  GMT 

DATE:  23  Feb  1962  23  Feb  1962 

TIME:  1000  1800 

TOTAL  YIELD:  n.2  kt 
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OPERATION  NOUGAT  - 

Platypus 

PST 

GMT 

DATE:  24  Feb  1962 
TIME:  0830 

24  Feb  1962 

1630 

SPONSOR:  LASL 

SITE:  NTS  -  U3ad 

37°  02'  54"  N 
116“  01'  54.85"  W 

DEPTH  OF  BURST;  190  ft 
TYPE  OF  BURST  AND  PLACEMENT: 

VENTING:  Underground s  in  alluvium 

Vented 

REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  released  by  this  detonation. 

No  radiation  was  detected  at  the  worksite  or  any  other  location  from 
releases  of  gaseous  radioactivity  during  post-shot  drilling. 
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OPERATION  NOUGAT  - 


Pampas 


SPONSOR:  LASL/UK 

SITE:  NTS  -  U3al 

37*  02’  30.34"  N 
116*  01'  44.799"  W 

SITE  ELEVATION:  4012  ft  MSL 

DEPTH  OF  BURST:  1191  ft 

DEPTH  OF  EMPLACEMENT  HOLE: 
1201  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


VENTING: 

Immediately  after  detonation,  two  small  clouds  floated  around  in 
Area  3. 

REMARKS: 

A  maximum  dose  rate  reading  of  37  mR/hr  at  H+45  minutes  was  evidenced 
at  the  BUSTER  JANGLE  Y  (3JY)  of  the  NTS  road  network  .  *ome 

radioactivity  was  detected  in  off-site  areas.  Some  radiation  was  detected 
in  the*area  surrounding  SZ  from  gaseous  radioactivity  released  during 
post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS  from  post¬ 
shot  operations. 


PST  GMT 

PATE:  1  Mar  1962  1  Mar  1962 

TIME:  1110  1910 


OPERATION  NOUGAT  -  Danny  Boy 

SPONSOR:  LRL/DOD 


SITE:  NTS  -  Area  18 

37°  06'  39.79"  N 
116°  21*  53.82"  W 


SITE  ELEVATION:  5477  ft  MSL 

CRATER  DATA: 

Diameter:  214  ft  DEPTH  OF  BURST:  110  ft 

Depth:  62  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  basalt 

VENTING: 

A  persistent  cloud  was  produced  containing  appreciable  quantities  of 
radioactivity  associated  with  particulates 

REMARKS : 


PST  GMT 

DATE :  5  Mar  1962  5  Mar  1962 

TIME:  1015  1815 

TOTAL  YIELD:  0.42  kt 


The  close-in  and  distant  fallout  documentation  (Figures  1  and  2)  was 
performed  by  the  NDL.  AN/PDR-39A  ion-chamber  instruments  were  used  to 
measure  field  gamma  dose  rates  Most  of  the  measurements  from  2,500  ft 
to  25,000  ft  from  GZ  were  accomplished  from  H+2  hours  to  H+29  hours.  Ground 
surveys  beyond  2,500  ft  downwind  from  GZ  continued  through  D+9  days. 

The  area  from  GZ  to  a  distance  of  2,500  ft  downwind  was  surveyed  at 
later  times.  The  dose-rate  readings  were  extrapolated  to  H+l  hour  using 
a  decay  approximation.  The  dotted  portions  of  the  patterns 

indicate  uncertainty. 

The  off-site  patterns  (Fips.314  &  315  )  were  constructed  from  aerial 
survey  measurements  performed  by  EG&G  and  the  USGS.  The  EG&G  survey  which 
took  place  from  H-l-5  to  H+7  hours,  defines  the  pattern  from  miles  to 
approximately  25  miles.  Two  days  later  the  long-range  survey  out  to  140 
miles  was  made  by  the  LSGS. 


Distance  From  6?,  10  Feet 


Figure  312  OPERATION  NOUGAT  -  Danny  Boy  contours  of 

residual  radiation  in  R/hr  at  H+l  hour  to  2,000  feet 
downwind 
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Distance  From  GZ,  10  Feet 


Figure 313  OPERATION  NOUGAT  -  Danny  Boy  contours  of 

residual  gamma  radiation  in  ml^hr  at  Hfl  hour  to 
25.000  feet  downwind 


12  8  4  0  4 

D'tttonc*  from  CZ,  Statute  Miles 

Figure  314  OPERATION  NOUGAT  -  Danny  Boy  contours  of 

residual  gamma  rudiation  in  R/hr  at  H+l  hour  to 
26  miles  downwind 
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FI  pure  315. OPERATION  NOUGAT  -  Danny  Boy  contours  of 

residual  gamma  radintion  in  mlVhr  at  H+l  hour  to  140 
miles  downwind 


TABLE  104  NEVADA  WIND  DATA  FOR  OPERATION  NOUGAT  -  DANNY  BOY 


Altitude 

(MSL) 

H+10  minutes 

Direction 

Speed 

feet 

degrees 

mph 

5,477 

170 

13.8 

6,000 

17i 

15.0 

7,000 

178 

17.3 

8,000 

184 

23.0 

9,000 

190 

31.1 

10,000 

191 

34.5 

11,000 

*95 

39.1 

12 ,000 

199 

42.6 

13,000 

202 

52.9 

14 ,000 

206 

54.1 

Notes 


1.  Observations  made  at  Area  18  radar  site. 

2.  Atmospheric  pressure  was  832  millibars,  the  temperature  was  5.3°C, 
the  dew  point  temperature  was  -12.2°C,  and  the  relative  humidity 
was  27%  at  GZ  at  1015  PST. 


Figure  316,  Holograph  for  OPERATION  NOUGAT  -  Danny  Boy 


OPERATION  NOUGAT  - 


Ermine 


SPONSOR;  LASL 

SITE:  NTS  -  U3ab 

37*  02*  54.233"  N 
116*  02'  01.165"  W 

DEPTH  OF  BURST:  240  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
VENTING :  Underground,  in  alluvium 

None  except  during  post-shot  drilling 

REMARKS : 

No  radiation  levels  were  detected  above  background  on  or  off  the 
NTS  from  radioactivity  released  by  this  detonation. 

Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  wap. 
detected  off  the  NTS  from  post-shot  operations. 


PST  GMT 

DATE:  6  Mar  1962  6  Mar  1962 

TIME:  0830  1630 
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OPERATION  NOUGAT 


Brazos 


PST  GMT 

DATE  :  8  Mar  1962  8  Mar  1962 

TIME:  1000  1800 

TOTAL  YIELD:  7.6  kt 


CRATER  DATA: 

Subsidence  crater 
Diameter:  450  ft 
Depth:  40  ft 


SPONSOR:  LRL 

SITE:  NTS  -  U9d 

37*  07*  19. 7891”  N 
116*  02’  55.9678”  W 

SITE  ELEVATION:  4201  ft  MSL 

DEPTH  OF  BURST:  841  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  slightly 
consolidated  alluvium 


VENTING : 

This  event  released  small  visible  quantities  of  radioactive  steam 
and/or  gases. 

REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  released  by  this  detonation. 

Some  radiation  was  detected  in  the  area  surrounding  SZ,  from  gaseous  radio¬ 
activity  released  during  post-shot  drilling.  No  radioactivity  was  released 
from  post-shot  operation. 


* 
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OPERATION  NOUCAT  - 


Hognose 


PST  GMT 

DATE:  15  Mar  1962  15  Mar  1962 

TIME:  0830  1630 


DEPTH  OF  BURST:  789  ft 

TYPE  OF  BURST  AND  PLACEMENT : 
Underground »  In  alluvium 


SPONSOR:  LASL 

SITE:  NTS  -  U3ai 
“  37*  02*  38.269"  N 

116*  01'  51.774"  W 


VENTING: 

None  except  during  post-shot  drilling 
REMARKS: 

No  radiation  levels  were  detected  above  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  operations. 
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OPERATION  NOUGAT  - 


Hooslc 


PST  GMT 

DATE;  28  Mar  1962  28  Mar  1962 

TIME:  1000  1800 

TOTAL  YIELD:  3  kt 


CRATER  DATA: 

Subsidence  crater 
Diameter:  310  ft 
Depth:  25.3  ft 


VENTING: 

None  except  during  post-shot 
REMARKS; 


SPONSOR:  LRL 

SITE:  NTS  -  U9J 

37*  07'  27.5474"  N 
116*  02'  01.9685"  W 

SITE  ELEVATION:  4235  ft  MSL 

DEPTH  OF  FtURST:  614  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  tuff  below 
alluvium 

drilling 


No  radiation  levels  were  detected  above  background  on  or  off  the 
NTS  from  radioactivity  released  by  this  detonation.  Some  radiation 
was  detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity 
released  during  post-shot  drilling.  No  radioactivity  wa%  detected  off 
the  NTS  from  post-shot  operations. 


OPERATION  NOUGAT  - 


Chinchilla  II 


t 

.  i 


SPONSOR;  LASL 

SITE:  NTS  -  U3aS 

37°  02'  48.874"  N 
116°  02'  12.850"  W 

SITE  ELEVATION;  4026  ft  MSL 

DEPTH  OF  BURST:  448  ft 

DEPTH  OF  EMPLACEMENT  HOLE; 
CLOUD  TOP  HEIGHT;  5500  ft  MSL  458  ft 

TYPE  ~>F  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


VENTING ; 

A  dust  cloud  was  observed  at  H  hour. 

REMARKS: 

A  maximum  radiation  reading  of  20  mR/hr  was  located  at  SZ  at  H+4 
minutes.  Some  other  radiation  levels  above  normal  background  were 
detected  near  SZ.  No  other  radiation  levels  were  detected  on  or  off  the 
NTS  from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the 
NTS  from  post-shot  operations. 


PST  GMT 

DATE:  31  Mar  1962  31  Mar  1962 

TIME:  1000  1800 
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OPERATION  NOUGAT  -  Dormouse  II 


PST  GMT 

DATE:  5  Apr  1962  5  Apr  1962 

TIME:  1000  1800 

TOTAL  YIELD:  jq  kt 


SPONSOR:  LASL 

SITE:  NTS  -  U3az 

37°  02’  40.219"  N 
116°  01'  24.720"  W 


CRATER  DATA: 

Subsidence  crater 
Diameter:  560  ft 
Depth:  87  ft 


DEPTH  OF  BURST:  856  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


VENTING: 

None  except  during  post-shot  drilling 
REMARKS : 


No  radiation  levels  were  detected  above  background  on  or  off  the 
NTS  from  radioactivity  released  by  this  detonation.  Some  radiation 
was  detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity 
released  during  post-shot  drilling.  No  radioactivity  was  detected  off 
the  NTS  from  post- shot  operations. 
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OPERATION  NOUGAT  - 


Passaic 


SPONSOR;  LRL 

SITE:  NTS-U91 

37*  07*  03.6276"  N 
116*  02'  38.4413"  V 

SITE  ELEVATION:  4183  ft  MSI 

DEPTH  OF  BURST:  764  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  alluvium 
VENTING:  tuff  contact 

None,  except  during 
post-shot  drilling 

REMARKS: 

No  radiation  levels  were  detected  above  background  on  or  off  the  NTS, 
from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  S Z  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  operations. 


PST  GMT 

DATE:  6  Apr  1962  6  Apr  1962 

TIME:  1000  1800 


OPERATION  NOUGAT  - 


Hudson 


SPONSOR;  LRL 

SITE:  NTS  -  U9h 

37*  07'  37 . 8426"  N 

116°  02’  41.5226”  W 

SITE  ELEVATION:  4?00  ft  MSL 

DEPTH  OF  BURST;  480  ft 

VENTING;  TYPE  OF  BURST  AND  PLACEMENT; 

None,  except  during  Underground,  in  slightly 

post-shot  drilling  consolidated  alluvium 

REMARKS; 

No  radiation  levels  were  detected  above  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  Some  radiation  was  detected 
in  the  area  surrounding  SZ  from  gaseous  radioactivity  released  during 
post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS  from  post¬ 
shot  operations. 


PST  GMT 

DATE;  12  Apr  1962  12  Apr  1962 

TIME;  1000  l&OO 
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OPERATION  NOUGAT  - 


Platte 


PST 

DATE :  14  Apr  1962 

TIME :  1000 


GMT  _ 

14  Apr  1962 
1000 


TOTAL  YIELD:  1.7  kt 


CRATER  DATA:  No  crater 
CLOUD  TOP  HEIGHT:  8000  ft  MSL 


SPONSOR:  LRL 

SITE:  NTS  -  U12k.01 

37°  13*  19.26"  N 
116°  09'  26.77"  W 

SITE  ELEVATION:  6281  ft  MSL 

DEPTH  OF  BURST:  628  ft 

SLANT  DEPTH:  560  ft 

TYPE  OF  BURST  AND  PLACEMENT : 
Tunnel,  in  weakly 
consolidated  tuff 


STEMMING  MATERIAL: 

Tunnel  ~  interbedded  brown  sandy  tuff  and  yellow-gray  lapilli  tuff 


VENTING: 

Venting  occurred  at  the  tunnel  portal,  through  fissures,  and  at  a 
vent  hole  at  H+1.5  seconds*  The  fissures  were  created  on 

the  side  of  the  hill,  and  radial  cracks  formed  on  top  of  the  hill 

A  persistent  cloud  was  produced  containing  appreciable  quantitie 
of  radioactivity  associated  with  particles  The  estimated 

dose  rate  at  the  tunnel  portal,  normalized  to  H-S-l  hour,  was  20  R/hr  and  the 
estimated  total  release,  normalized  to  H+l  minute,  was  5xl07  curies.  The 
release  products  contained  the  following  known  isocopes:  Ru1®3  ,  Ru1®6, 
Zr-Nb9B  ,  Ca141  ,  Ca144  ,  ,  I131  ,  I3’33  ,  I136  ,  Te1 33 

REMARKS : 

The  cloud  drifted  in  a  northerly  direction.  The  radiation  area  at 
H+4,5  hours  extended  upwind  approximately  one  mile  from  GZ  and  was  monitored 
at  10  rnR/hr,  Some  radioactivity  was  detected  in  off-slte 

areas.  No  radiation  was  detected  at  the  worksite  nr  any  othe  location 
from  releases  of  gaseous  radioactivity  during  post-shot  drilling  or  tunnel 
re-entry  operations. 


'iitofmWii  "iH_  ibuln'ul.  t,  ju, 
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OPERATION  NOUGAT 


Dead 


SPONSOR:  LRL 


SITE:  NTS  -  U9k 

37°  07'  08.4X76"  N 
116°  01'  53.4847"  W 

SITE  ELEVATION:  4261  ft  MSL 

DEPTH  OF  DURST:  634  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 

VENTING: 

None ,  except  during 
post-shot  drilling 

REMARKS: 

No  radiation  levels  were  detected  above  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  operations. 


PST 


DATE: 
TIME : 


21  Apr  1962 
1040 


GMT 


21  Apr  1962 
1840 


OPERATION  NOUGAT  - 


Black 


SPONSOR;  LRL 


SITE:  NTS-U9p 

37°  07*  06.4610"  N 
116*  02'  15.9730"  W 

SITE  ELEVATION;  4217  ft  MSL 

DEPTH  OF  BURST;  714  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  In  tuff 
VENTING ;  below  alluvium 

None,  except  during 
post-shot  drilling 

REMARKS; 

No  radiation  levels  were  detected  above  background  or  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  operations. 


PST 


GMT 


DATE; 

TIME': 


27  Aor  1962 
1000 


27  Apr  1962 
1800 
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OPERATION  NOUGAT  -  Pace 

SPONSOR:  LASL 

SITE:  NTS  -  U3ax 

37®  02’  47.6237"  N 
116®  01’  30.0318"  W 

DEPTH  OF  BURST:  848  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 

VENTING: 

None,  except  during 
post-shot  drilling 

REMARKS: 

No  radiation  levels  were  detected  above  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  operation* 


•1 


PST  GMT 

DATE:  7  May  1962  7  May  1962 

TIME:  1133  1933 


537 


OPERATION  NOUGAT 


Aardvark 


PST  GMT _ SPONSOR:  LASL 

DATE;  12  May  1962  12  May  1962 

TIME:  1100  1900  SITE :  NTS  -  U3ams 

37*  03'  54.6976"  N 

TOTAL  YIELD:  38  kt  116*  01  ‘  49.3656"  W 


CRATER  DATA: 

Subsidence  crater 
Diameter:  950  ft 
Depth:  75  ft 

VENTING: 

Vented 

REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  released  by  this  detonation. 

Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous  radio¬ 
activity  released  during  post-shot  drilling.  No  radioactivity  was  detected 
off  the  NTS  from  post-shot  operations. 


DEPTH  OF  BURST:  1424  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  tuff 


OPERATION  NOUGAT  - 


Eel 


DATE: 

TIME: 


PST 

19  May  1962 
0700 


SPONSOR:  URL 

SITE:  NTS  -  U9m 

37°  07'  21.49"  N 
llS5  02'  >19*9561”  W 

SITE  ELEVATION:  4 199  ft  MSL 

DEPTH  OF  BURST:  71>+  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


VENTING: 


Venting  in  the  form  of  a  geyser,  occurred  at  H+10  seconds  at  vent  hole 
U9m-2  and  continued  steadily  until  H+19  minutes  42  seconds.  A  similar 
venting  occurred  at  H+15  seconds  at  vent  hole  U9-m3  and  lasted  until  H+21 
minutes.  The  venting  ceased  with  crater  subsidence 

The  normalized  II+l  hour  estimated  dose  rate  at  500  feet 


from  SZ  and  the  normalized  H+l  minute  estimated  total  releases  respectively 
are;  7  R/hr  and  5x10^  curies.  The  known  isotopes  arc:  Rui03,  llu  06 , 

...  lftfi  '  .  tt  R  1  y  A.  A.  1  n  i  1  >«■»£*  1  an  '  \  1  ft  * 


Zr-Nb 


Ce1 4 1 , 


CeX4\ 


rX3  3 

» 


and  Ba-La 


REMARKS: 

Some  radioactivity  was  detected  in  off-site  areas.  No  radiation  was 
detected  at  the  worksite  or  any  other  location  from  releases  of  gaseous 
radioactivity  during  post-shot  drilling,  At  H+30  minutes 

readings  at  1000  feet  from  SZ  varied  between  250  and  500  mR/hr  with  the 
exception  of  a  location  1000  feet  north  of  SZ  where  readings  continued  at 
more  than  100  R/hr  contrary  to  prediction. 
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OPERATION  NOUGAT 


White 


SPONSOR;  LRL 

SITE;  NTS  -  U9b 

37°  07'  29.4725"  N 
116°  03'  07.1518"  W 

SITE  ELEVATION;  4200  ft  MSL 

DEPTH  OF  BURST;  635  ft 


VENTING; 

None,  except  during 
post-shot  drilling 

REMARKS; 

No  radiation  levels  were  detected  above  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  operations. 


TYPE  OF  BURST  AND  PLACEMENT; 
Underground,  in  alluvium  (tuff) 


PST  GMT 

DATE :  25  May  1962  25  May  1962 

TIME;  0700  1500 


OPERATION  NOUGAT  - 


Raccoon 


PST  GMT  SPONSOR:  LASL 

DATE:  1  Jun  1962  1  Jun  1962 

TIME:  0900  1700  SITE:  NTS  -  U3ajs 

37*  02*  44.206"  N 
116°  02’  04.059"  W 

DEPTH  OF  BURST:  539  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 

VENTING: 

None 

REMARKS: 

No  radiation  levels  were  detected  above  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  No  radiation  was  detected 
at  the  worksite  or  any  other  location  from  releases  of  gaseous  radioactivity 
during  post-shot  drilling. 


541 


OPERATION  NOUGAT  -  Packrat 


PST 

GMT 

SPONSOR:  LASL 

DATE: 

6  Jun  1962 

6  Jun  1962 

TIME: 

0900 

1700 

SITE:  NTS  -  U3aw 

37°  02’  44.5761”  N 
116°  02'  01.4312”  W 

DEPTH  OF  BURST:  860  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


VENTimj : 

Vented 

REMARKS: 

Radiation  levels  were  detected  near  SZ  above  normal  background  from 
radioactivity  released  by  this  detonation.  No  other  radiation  levels 
were  detected  on  or  off  the  NTS  from  radioactivity  released  by  this 
detonation.  Some  radiation  was  detected  in  the  area  surrounding  SZ  from 
gaseous  radioactivity  released  during  post-shot  drilling.  No  radio¬ 
activity  was  detected  off  the  NTS  from  post-shot  operations. 


542 


OPERATION  NOUGAT  -  Des  Moines 


PST  GMT 

DATE:  13  Jun  1962  13  Jun  1962 

TIME:  1300  2100 


SPONSOR:  LRl 

SITE:  NTS  -  U12J.01 

37"  13'  20.00”  N 
116*  09'  43.78”  W 


SITE  ELEVATION:  6301  ft  MSL 

DEPTH  OF  BURST:  660  ft 

SLANT  DEPTH:  610  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Tunnel ,  in  weakly  consolidated 
tuff 


VENTING: 

Venting  began  at  H+0.2  seconds  on  top  of  the  hill  at  SZ,  then  from 
a  vent  hole  at  the  face  of  the  hill  and  finally  through  the  portal.  The 
duration  of  the  release  was  approximately  5  minutes. 

The  estimated  dose  rate  at  Access  Road  normalized  to  H+l  hour,  was 
100  R/hr,  and  the  estimated  total  release,  normalized  to  H+l  minute,  was 
3x10  0  curies.  The  release  products  contained  the  following  isotopes: 
r 3  ,  I  3,  I  8B,  Te138,  Rul0°,  Ba-La140,  and  Ru-Rh106 
Remote  radiation  measurements  just  inside  the  trailer  shelter  (see 
REMARKS)  indicate  about  100  R/hr  at  H+2.5  hours  and  45  R/hr  at  H+6.5 
hours,  The  maximum  reeding  a  short  distance  from  the 

portal  at  H+3  minutes  was  30  R/hr, 

REMARKS : 

The  shot  vented  out  of  the  tunnel  mouth  with  sufficient  pressure  and 
flow  rate  that  radioactive  debris  was  projected  entirely  across  the  canyon 
and  deposited  on  the  slope  behind  a  trailer  shelter.  This  shelter  was 
not  shielded  from  fallout.  The  entrance  to  the  shelter  faced  away  from  the 
tunnel  but  the  door  was  open. 
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OPERATION  NOUGAT 


Des  Moines 


The  shot  caused  I131  milk  contamination  in  the  following  locations: 
Adavan,  Nevada,  360  pc/ A  on  20  June;  Elko,  Nevada,  610  pc/A  on  22  June; 
and  Spokane,  Washington,  1,240  pc/ A  on  20  June.  All  measurements  were 
made  from  samples  taken  from  fresh  milk  except  those  at  Spokane  which 
were  made  from  pooled  milk  at  a  pasteurizing  plant. 

Figure  3i7  shows  contours  of  residual  gamma  radiation  in  units  of 
thousands  of  counts  per  second  at  500  feet  above  the  ground  and  are 
dashed  where  estimated.  Pre-Des  Moines  background  is  assumed  to  be 
1,000  counts  per  second.  The  aerial  surveys  were  performed  by  ARMS-1 
(USGS)  on  27,  28,  and  30  June  1962. 

No  radiation  was  detected  at  the  worksite  or  any  other  location  from 
releases  of  gaseous  radioactivity  during  post-shot  drilling  and  tunnel 
re-entry  operations. 
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TABLE  105  NEVADA  WIND  DATA  FOR  OPERATION  NOUGAT  -  DES  MOINES 


Altitude 

(MSL) 

H-hour  (Ifote  1) 

Direction 

Speed 

feet 

degrees 

mph 

5,635 

204 

32.2 

6,000 

200 

32.2 

7,000 

198 

33.4 

8,000 

200 

33.4 

9,000 

204 

29.9 

10  ,000 

206 

29.9 

11,000 

206 

29.9 

12,000 

204 

29.9 

13,000 

205 

28.0 

14,000 

206 

28.8 

15  ,000 

206 

29.9 

Note  8 


1.  Observations  made  at  Yucca  weather  station. 

2,  Surface  daca  (from  RAOB)  at  level  of  GZ  over  Area  12,  H-hour. 
Atmospheric  pressure  81.9  millibars,  temperature  20.3°C,  relative 
humidity  12%. 
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OPERATION  NOUCAT  - 


Daman  I 


PSf 

DATE?  21  Jwi  1962 
TIME:  0900 


user 

21  Jun  1962 
1700 


SPONSOR:  EASL 

SITE;  NTS  -  U3be 

37*  02*  35.0325"  N 
116*  01’  49.9090"  W 


DEPTH  OP  BURST:  854  ft 


TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


VENTING: 

Vented 

REMARKS : 

P  .diation  levels  were  detected  near  SZ  above  normal  backgiound  from 
radioactivity  released  by  this  detonation.  No  other  radiation  levels  were 
detected  on  or  off  the  NTS  from  radioactivity  released  by  this  detonation. 
Some  radiation  was  detected  in  the  area  surrounding  SZ,  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  waa 
detected  off  the  NTS  from  post-shot  operations' 


Some  radiation  was  detected  on-slte  from  radioactivity  released  by 
this  detonation.  The  shot  produced  detectable  I1®1  contamination  in  milk 
It  produced  levels  of  180  pc /l  in  milk  on  30  June  at  Austin,  Nevada 

Some  radiation  was  detected  in  the  area  surrounding  SZ 
from  gaseous  radioactivity  released  during  post-shot  drilling.  No 
radioactivity  was  detected  off  the  NTS  from  post-shot  operations. 


OPERATION  NOUGAT  - 


Marshmallow 


PST  GMT  SPONSOR:  DOD 

28  Jun  1962  28  Jun  1962 

0900  1700  SITE:  NTS  -  U16a 

37°  00 ‘  32.7636"  N 
116°  12'  03.7533”  W 

SITE  ELEVATION:  6443  ft,  MSL 

DEPTH  OF  BURST:  1050  ft 

SLANT  DEPTH:  900  ft 


TYPE  OF  BURST  AND  PLACEMENT: 
Tunnel,  in  semiwelded  tuff 

REMARKS: 


VENTING: 

Vented 


DATE: 

TIME: 


Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  by  this  detonation.  No  radia¬ 
tion  was  detected  at  the  worksite  or  any  other  location  from  releases 
of  gaseous  radioactivity  during  post-shot  drilling  and  tunnel  re-entry 
operations. 
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OPERATION  NOUGAT  - 


Sacramento 


SPONSOR:  LKL 

SITE:  NTS  -  U9v 

37*  07'  02.6885”  N 
116*  02'  50.6975”  W 

SITE  ELEVATION!  A178  ft  MSL 

PEPTH  OF  BURST;  500  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  slightly  con- 
solidated  alluvium 

VENTING : 

None 

REMARKS; 

No  radiation  levers  were  detected  above  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  No  radiation  was  detected 
at  the  worksite  or  any  other  location  from  releases  of  gaseous  radioactivity 
during  post-shot  drilling. 


PST  GMT 

DATE:  30  4un  1962  30  Jun  1962 

TIME:  1330  2130 
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PROJECT  SEDAN 


PST 


GMT 


DATE:  6  Jul 
TIME:  0900 


1962 

TOTAL  YIELD:  110  kt 


6  Jul.  1962 
1700 


CRATER  DATA: 

Diameter:  1214  *15  ft 
Depth:  320  ft 

CLOUD  TOP  HEIGHT: 

16,000  ft  ISL~ 


SPONSOR:  LRL 

SITE:  NTS  -  1)1  Oh 

37*  10’  37.2249”  N 
116*  02*  43.3593”  W 

SITE  ELEVATION:  4317  ft  MSL 

DEPTH  OF  BURST:  635  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


STEMMING  MATERIAL; 

A  36-inch  diameter  cased  drill  ho^.e  backfilled  with  dry  sand 


VENTING: 

A  persistent  cloud  was  produced  containing  appreciable  quantities  of 
radioactivity  associated  with  particulates, 

REMARKS: 

The  fallout  was  documented  to  a  distance  of  approximately  140  statute 
miles  downwind.  The  bulk  of  the  data  was  taken  in  the  period  H+20  to  H+28 
hours  and,  since  the  decay  was  unknown,  by  referencing  these  data  to  H+24 
hours  using  t“1,2  decay,  the  error  introduced  is  relatively  small.  The 
values  thus  obtained  are  considered  reasonably  reliable  both  on-site  and 
off-site. 

The  significant  contributors  to  the  H+24~hour  gamma  dose  rate  were 
fission  products,  W187,  and  Naa*.  Approximately  422  of  the  gamma  dose 
rate  (H-*-24  hour)  was  due  to  fission  products,  552  due  to  W187,  2%  due  to 
Na84  and  <12  due  to  WXel,  W1®8,  Be7,  Mn56  and  tracers. 

It  was  assumed  that  there  was  no  fractionation  and  that  like  fractions  of 
components  escaped  from  the  crater. 

Pigs, 3191c  320  present  the  gamma  dose-rate  contours  at  H+l  hour 
for  i.he  closc-in  and  distant  areas  respectively.  Dashed  portions  of  con¬ 
tours  indicate  uncertainty.  The  patterns  were  reduced  to  show  dose  rate 
from  fission  products  at  H+l  hour,  by  multiplying  the  11+24-hour  contour 
values  by  0.42  and  extrapolating  those  values  to  H+l  hour. 
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Figure  319  Project  Sedan  -  Contours  of  residual  gamma  radiation 
(for  fission  products)  in  IV'hr  at  H+l  hour  to  20,000 
feel; 


\\  I 

» 

Ik 


I  ' 


i 


DISTANCE  FROM  G?f  MILES 

Figure  320* Project  Sedan  -  Contours  of  residual  gamma  radiation 

(for  iission  products)  in  U/hr  at  H+l  hour  to  140  miles 
downwind 


554 


TABLE  106  NEVADA  WIND  DATA  AT  BJY  FOR  PROJECT  SEDAN 


Altitude 

(MSL) 

Direction 

H+13  minute 8 

Speed 

feet 

degrees 

mph 

Surface 

160 

11.5 

5,000 

150 

11.5 

6,000 

170 

10.4 

7,000 

200 

10.4 

8,000 

210 

12.7 

9,000 

220 

15.0 

10,000 

210 

18.4 

11,000 

200 

23.0 

12,000 

200 

30.0 

13,000 

190 

26.5 

14 ,000 

190 

19.6 

15,000 

190 

15.0 

16 ,000 

180 

9.2 

17,000 

220 

6.9 

18,000 

220 

6.9 

19 ,000 

250 

6.9 

Notes 

1.  Observation  point:  BJY,  4076  ft  MSLj  4200  ft  south  of  GZ. 

2 .  Surface  data  for  Area  10  at  H+22  minutes: 


Atmospheric  pressure :  868  millibars 

Temperature:  28.5°C 

Dew  point  temperature:  below  instrumental  threshold. 
Relative  humidity:  below  instrumental  threshold. 
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OPERATION  SUNBEAM  -  Little  Feller  II 


PST _ 

DATE:  7  Jul  1962 
TIME:  1100 


GMT 

7  Jul  1962 
1900 


SPONSOR:  DOD 

SITE:  NTS  -  Area  18 

37°  07*  09.1611"  N 
116*  18*  10.3321"  W 


SITE  ELEVATION:  5129  ft  MSL 
HEIGHT  OF  BURST:  3  ft 

CLOUD  TOP  HEIGHT: 

11,000  ft  MSL 

REMARKS: 


TYPE  OF  BURST  AND  PLACEMENT: 
Near-surface,  over  Nevada  soil. 
Device  supported  by  a  cable 
suspended  between  two  posts. 


The  close-in  and  distant  contours  of  residual  radiation  are  shown 
in  Figures  322  thru  324.  All  the  contours  are  considered  reliable. 
The  contours  in  Figures  322  thru  324  were  supplemented  by  data  from 
REECo  Rad-Safe  Group  and  other  projects. 

The  REECo  D-Day  and  D+l  day  data  used  were  corrected  to  H*1  hour. 
Dashed  portions  of  contours  indicate  uncertainty. 
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111*11  I  C  I  1  >  4  »  « 

Otilonc*  FfOm  G!(,  10*  1**1 

Figure  323.  OPERATION  Sl'KBEAM  -  Little  Feller  II  contours 

of  residual  gamma  radiation  in  R/hr  at  K+l  hour  to 
12,000  foot  downwind 


TABLE  107  NEVADA  WIND  DATA  FOR  OPERATION  SUNBEAM  -  LITTLE  FELLER  IT. 


Altitude 

H-hour 

(MSL) 

Direction 

Speed 

feet 

degrees 

mph 

Surface 

171 

8.1 

6,000 

190 

16.1 

7,000 

180 

19.6 

8,000 

180 

15.0 

9,000 

180 

11.5 

10  ,000 

180 

11.5 

11,000 

140 

8.1 

12  ,000 

120 

15.0 

13,000 

110 

21.9 

14,000 

100 

18.4 

15,000 

90 

10.4 

16  ,000 

140 

3.5 

17,000 

200 

8.1 

18,000 

200 

9.2 

Notes ; 

I.  Observations  made  at  forward  control  point,  Area  18. 


2.  Air  temperature  at  the  surface  was  35.5°C,  and  the  relative 
humidity  was  too  low  to  measure. 


05  5 

1. 

H  hour 


SCALE’ 


0  12  3  4 


mile* 

Rite  role  :  5000  It /hr 


Figure  325.  Hodograph  for  OPERATION  SUNBEAM  -  Little 

Feller  II. 


OPERATION  SUNBEAM  -  Johnie  Boy 


PST 

GMT 

SPONSOR:  D0D 

DATE: 

11  Jul  1962 

11  Jul  1962 

TIME: 

0845 

1645 

SITE:  NTS  -  Area  18 

37°  07'  20.9852" 

N 

TOTAL 

YIELD:  0.5  kt 

116°  19 '  58.9362" 

W 

SITE  ELEVATION;  5153  ft  MSL 

CRATER  DATA: 

Diameter:  122  ft  DEPTH  OF  BURST:  23  inches 

Depth:  30.6  ft 

TYPE  OF  BURST  AND  PLACEMENT; 

CLOUD  TOP  HEIGHT:  17,000  ft  MSL  Shallow  underground,  in 

Nevada  soil 

CLOUD  BOTTOM  HEIGHT:  12,500  ft  MSL 


VENTING : 

A  persistent  cloud  was  produced  containing  appreciable  quantities  of 
radioactivity  associated  with  particulates 


REMARKS: 

The  close-in  and  distant  contours  of  residual  radiation  are  shown  in 
Figures  326  §  327.  Both  contours  are  considered  reliable.  The  close-in 
pattern  of  Figure  326  was  supplemented  by  data  from  NRDL  Project  2.9, 

NDL  Project  2.20,  and  the  REECo  Rad-Safe  unit.  Decay  corrections  were 
made  using  the  composite  decay  curve. 

Figure  327  was  supplemented  in  the  distant  portion  by  REECo  Rad-Safe 
Group  data  taken  on  D-day  and  by  the  Public  Health  Service  on  D+l  day. 
Decay  corrections  in  the  distant  regions  were  made  using  a  decay  exponent 
of  1.2. 

Dashed  portions  of  contours  indicate  uncertainty. 
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H DMI  trn*  «J.  I01  •** 


Figure  326.  OPERATION  SUNBEAM^-  Johnie  Boy  contours  of 

residual  gamma  radiation  in  R/hr  at  H+  1  hour  to 
16,000  feet  downwind,  together  with  times  of  arrival 
based  on  experimental  data 
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TABLE  108  NEVADA  WIND  DATA  FOR  OPERATION  SUNBiiAM 


JOHN IE  BOY 


Altitude 

(MSL) 

H-hour 

H+l  hour 

Direction 

Speed 

Direction 

Speed 

feet 

degrees 

mph 

degrees 

mph 

Surface 

195 

8.1 

210 

17.3 

6,000 

170 

8.1 

210 

11.5 

7,000 

160 

8.1 

170 

10.4 

8,000 

160 

12.7 

150 

12.7 

9,000 

160 

18.4 

170 

12.7 

10 ,000 

170 

17.3 

190 

11.5 

11,000 

180 

13.8 

200 

11.5 

12 ,000 

180 

17.3 

200 

17.3 

13,000 

190 

20.0 

200 

25.3 

14 ,000 

200 

24.2 

200 

25.3 

15  ,000 

200 

25.3 

210 

2?  .9 

16  ,000 

200 

25.3 

210 

29.9 

17,000 

200 

31.1 

18,000 

200 

31.1 

19  ,000 

210 

29.9 

20  ,000 

200 

26.5 

Notes  s 

1.  Observations  made  at  forward  control  point,  Area  18. 

2.  Air  temperature  at  the  surface  was  24.3*C  and  the  relative 
humidity  was  12X% 
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OIERATION  STOUAX  - 


Mcrrimac 


PST  GMT  SPONSOR:  LRL 

DATE:  13  Jul  19^2  13  Jul  19&2 

TIME:  O0OO  1600  SITE:  NTS  -  U3ba 

37° 03’  18.2331"  N 
11^02  *  00.2205"  W 

SITE  ELEVATION:  UobO  ft  MSL 

DEPTH  OF  BURST:  1356  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  slightly 
consolidated  alluvium. 


VENTING; 

This  event  released  small  visible  quantities  of  radioactive  steam 
and/or  gases. 

REMARKS : 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  released  by  this  detonation. 

Some  ”adiation  was  detected  in  the  area  surrounding  CZ,  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  was 
detected  off  the  NTS  from  post-shot  operations, 


OPERATION  SUNBEAM  - 


Small  Boy 


PST 

DATE:  14  Jul  1962 
TIME:  1030 


Ctfi 

14  Jul  1962 
1830 


SPONSOR:  DOD 

SITE:  NTS  -  Area  5 

36*  48*  08.9942"  N 
115*  55*  89.2031"  V 


SITE  ELEVATION:  3078  ft  MSL 


HEIGHT  OF  BURST: 


CLOUD  TOP  HEIGHT:  19,000  ft  MSL 


TYPE  OP  BURST  AND  PLACEMENT: 
Tower,  over  Nevada  soil 


REMARKS: 

The  close-in  and  distant  contours  of  residual  radiation  are  shown 
in  Figures  329  thru  332  The  estimated  Small  Boy  GZ  contours  of 

Figure  329  are  based  on  data  taken  from  D-day  to  D+3  days  by  NDL,  NRDL, 
and  REECo.  The  composite  decay  curve  of  NDL  Project  2.8  was  used  to 
correct  the  data  to  H+l  hour.  The  close-in  contours  of  Figure  330  are 
revisions  of  those  .’ith  data  from  NRDL  Project 

2.11  included  and  supplemented  by  data  from  the  REECo  Rad  Safe  Group 
and  NDL  Project  2.9. 

The  two  off-site  contour  patterns  are  shown  in  Figure  331 (out  to  29 
miles)  and  Figure  332  (out  to  300  miles).  The  middle  portion  of  Figure 
331  (around  15  miles  downwind)  was  constructed  using  data  from  NDL,  UCLA, 
NRDL,  and  the  PHS.  The  portion  farthest  downwind  was  constructed  from 
data  obtained  by  NDL  and  UCLA.  The  contours  were  corrected  to  H+l  hour 
using  a  decay  constant  of  1.27.  Figure  332  is  based  almost  entirely 
on  ground  monitor  surveys  conducted  by  NDL,  UCLA,  aud  the  PHS,  supple¬ 
mented  by  aerial  surveys  by  CET0  Project  62.80.  The  data  were  extra¬ 
polated  back  to  H+l  hour  by  t"1*2.  The  fallout  started  arriving  at 
25U  to  400  miles  downwind  sometime  in  the  latter  part  of  D+l  day  reaching 
a  peak  at  D+2  days.  Figure  333  shows  the  probable  path  of  the  Small  Boy 
cloud  as  determined  by  exposure  rate  measurements  as  far  as  western 
Nebraska. 

In  all  the  figures  the  dashed  portions  indicate  uncertainty. 
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Flgur*  330. OPERATION  SUNBEAM  -  Soiall  Boy  contour,  of  residual  gnu  radiation 

in  H/hr  at  H+l  hour  to  50,000  feet  downwind 


Figure  332.  OPERATION  SUNBEAM  -  Small  Boy  contours  of 

residual  gamma  radiation  in  R/hr  at  H+l  hour  to 
300  miles  downwind 


Figure  333,  OPERATION  SUNBEAM 


TABLE  109  NEVADA  WIND  DATA  FOR  OPERATION  SUNBEAM  -  SMALL  BOY 


Altitude 

H+5  Minutes 

H+l/4  Hour 

H+70  Minutes 

(MSL) 

Direction 

Speed 

Direction 

Speed 

Direction 

Speed 

feet 

degrees 

mph 

degrees 

mph 

degrees 

mph 

3,078 

135 

2.3 

120 

12.3 

180 

6.9 

4,000 

300 

1.2 

145 

4.6 

185 

6.9 

5,000 

310 

1.2 

170 

5.8 

188 

8.1 

6,000 

330 

2.3 

180 

6.9 

212 

9.2 

7,000 

280 

2.3 

170 

6.9 

224 

11.5 

8,000 

250 

6.9 

180 

3.5 

237 

11.5 

9,000 

240 

13.8 

230 

5.8 

245 

12.7 

10  ,000 

240 

18.4 

240 

12.7 

240 

15.0 

12  ,000 

240 

9.2 

235 

10.4 

225 

9.2 

14 ,000 

240 

9.2 

230 

9.2 

280 

8.1 

15 ,000 

- 

- 

- 

- 

265 

4.6 

16,000 

240 

9.2 

230 

8.1 

18,000 

280 

16.1 

260 

15.0 

20  ,000 

280 

28.8 

280 

26.5 

Notes : 

1.  Observations  made  at  Frenchman's  Flat. 


2.  Air  temperature  at  the  surface  was  31.7°C;  the  relative  humidity 
was  16Z. 


OPERATION  SUNBEAM  -  Little  Feller  I 


PS'T  GMT 

DATE:  1?  Jul  19&>  17  Jul  1962 
TIME ■  0900  1700 


SPONSOR:  DQD 

SITE;  NTS  -  Area  18 

37°  06’  30.7784"  N 
lltf*  19'  02.1775"  W 

SITE  ELEVATION:  51 94  ft  MSL 


HEIGHT  OF  BURST: 


TYPE  OF  BURST  AND  PLACEMENT: 

Near  surface,  over  Nevada 

CLOUD  TOP  HEIGHT:  11,000  ft  MSL  soil.  Warhead  fired  from  Davy 

Crockett  weapon  system. 


REMARKS; 

The  close-in  and  distant  contours  of  residual  radiation  are  shown  in 
Figures  338 thru  338.  The  very  close-in  contours  are  shown  in 

Figure  335  Figure  337  shows  contours  of  residual  gamma  radiation  at  H+4 
hours  to  12,000  feet  downwind.  The  earliest  readings  were  not  taken 
until  approximately  H+4  hours  because  troop  exercises  were  executed  in  the 
area  of  interest  at  earlier  times.  The  application  of  an  average  decay 
exponent  to  the  overall  pattern  or  representative  portions  of  the  pattern 
did  not  appear  to  be  justified;  therefore  the  H+4-hour  patterns  are  pre¬ 
sented  as  the  basic  patterns  and  are  considered  reliable.  The  H+4-hour 
patterns  were  constructed  from  data  obtained  by  NDL,  REECo  Rad  Gafe  Group 
remote  units,  and  PHS  off-sitc  surveys.  Figures  336  and  338  are  the  result 
of  arbitrarily  applying  a  decay  exponent  of  1.2  to  produce  H+l-hour 
patterns.  These  patterns  are  given  only  to  represent  the  order  of 
magnitude  of  the  H+l-hour  dose  rates  and  are  considered  to  be  much  less 
reliable  than  the  ones  representing  H+4  hours. 


Figure  335.  OPERATION  SUNBEAM  -  Little  Feller  I  contours  of  residual  gawm* 

radiation  in  R/hr  at  H+4  hours  to  70  feet  downwind. 


radiation  in  B/hr  at  H+l  hour  to  70  feet . 


Figure  337.  OPERATION  SUNBEAM  -  Little  Feller  I  contour* 

of  residual  gemma  radiation  in  R/hr  at  H+4  hour* 
to  12,000  feet  downwind. 


Figure  338. OPERATION  SUNBEAM  -  Little  Feller  I  contours 

of.  residual  gamma  radiation  In  R/hr  at  H+l  hour  to 
12,000  feet  downwind. 
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TABLE  110  NEVADA  MIND  DATA  FOR  OPERATION  SUNBEAM  - 


LITTLE  FELLER  1 


OPERATION  STORAX  - 


Wichita 


SPONSOR;  LRL 

SITE:  NTS  -  U9y 

37*  07*  46.9592"  N 
116*  03*  23.3114"  W 

SITE  ELEVATION:  4238  ft  MSL 

DEPTH  OF  BURST:  493  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  slightly 
consolidated  alluvium. 

VENTING ; 

Low-velocity  venting  vas  observed  at  H+0.5  second  with  en  initial 
height  of  200-500  feet.  AT  H+26  seconds,  gas  vented  from  a  fissure  in  the 
earth  approximately  50  feet  north  of  the  emplacement  hole  and  continued 
for  5  minutes.  The  estimated  dose  rate  at  500  feet  from  GZ,  normalized 
to  H+l  hour  was  >  10  R/'nr,  and  the  estimated  total  release  normalized  to 
R+l  minute  was  2xl06  curies.  The  only  isotope  identified  in  the  release 
products  was  I131 

REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off 
the  NTS  in  populated  areas  from  radioactivity  released  by  this  detonatfon. 
No  radiation  was  detected  at  the  worksite  or  any  other  location  from 
releases  of  gaseous  radioactivity  during  post  shot  drilling 


PST  GMT 

DATE:  27  Jul  1962  27  Jul  1962 

TIME:  1300  2100 


OPERATION  3TCRAX  - 


York 


PST  GMT 

DATE:  2h  Aug  1962  2U  Aug  19&2 
~IME:  0700  1500 


SPONSOR:  URL 

SITE:  NTS-U9Z 

37°  07’  07.085"  N 
116°  02*  22.145"  W 

SITE  ELEVATION:  1<208  ft  MSL 

DEPTH  OF  BURST:  747  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

'  Underground,  in  alluvium 


VENTING : 

None,  except  during 
post-shot  drilling 

REMARKS: 

No  radiation  levels  were  detected  above  background  on  or  off  the 
NTS  from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  pout-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  operations 
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OPERATION  8TORAX  - 


Bobnc 


SPONSOR:  LASL 


SITE :  NTS  -  U3bl 

37°  02'  46.112"  N 

116°  01'  25.618"  w 

DEPTH  OF  BURST:  674  ft 

TYPE  OF  BURST  AND  PLACEMENT : 
Underground,  in  alluvium 

VENTING: 

None,  except  during 
post- shot  drilling 

REMARKS: 

No  radiation  levels  were  detected  above  background  on  or  off  the 
NTS  from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  drilling.  No  radioactivity' was  detected  off  the  NTS  from 
post-shot  operations 


PST  GMT 

DATE:  24  Aug  1962  24  Aug  1962 
TIME;  0900  1700 


1 
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OPERATION  Sl'ORAX  - 


Hyrax 


SPONSOR;  LASL 

SITE:  NTS  -  U3bh 

37°  02'  38.165A"  N 
116°  01'  16.0105"  W 

DEPTH  OF  BURST:  709  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


VENTING : 

Vented 

REMARKS: 

Radiation  levels  were  detected  near  SZ  above  normal  background  from 
radioactivity  released  by  this  detonation.  No  other  radiation  levels 
were  detected  on  or  off  the  NTS,  from  radioactivity  released  by  this  detona¬ 
tion.  Some  radiation  was  detected  in  the  area  surrounding  SZ  from  gaseous 
radioactivity  released  during  post-shot  drilling.  No  radioactivity  was 
detected  off  the  NTS  from  post-shot  operation 


PST  GMT 

DATE:  1A  Sep  1962  1A  Sep  1962 
TIME:  0900  1700 
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OPERATION  GTORAX  - 


Peba 


SPONSOR :  LASL 


SITE:  NTS  -  U3bb 

37°  03'  18.1538"  N 
116°  01'  45. 4 169"  W 

DEPTH  OF  BURST;  792  ft 

TYPE  OF  BURST  AND  PLACEMENT ; 
Underground,  in  alluvium 


VENTING; 

No  venting 


PST  GMT 

DATE:  20  Sep  1962  £0  Sep  1902 

TIME:  0900  1700 


OPERATION  STORAX  -  Allegheny 

PST  GMT  SPONSOR:  LRL 

DATE:  29  Sep  1962  29  Sep  1962 

TIME:  0900  1700  SITE;  NTS  -  U9x 

37°  07’  00.0368"  N 
116°  01’  57.9995"  W 

SITE  ELBVEATION :  4258  ft  MSL 

DEPTH  OF  BURST:  692  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  semiwelded  tuff 


VENTING: 

This  event  released  small  ’’isible  quantities  of  radioactive  steam 
and/or  gases 

REMARKS: 

Radiation  was  detected  on-site  from  radioactivity  released  by  this 
detonation.  No  radiation  levels  above  background  were  detected  off  the 
NTS  in  populated  areas  from  radioactivity  released  by  this  detonation. 
No  radiution  was  detected  at  the  worksite  or  any  other  location  from 
releases  of  guseous  radioactivity  during  post-shot  drilling 
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OPERATION  STORAX  - 


Mississippi 


PST  _  GMT  SPONSOR:  LRL 

DATE:  5  Oct  1962  5  Oct  1962 

TIME:  OvOO  1700  SITE:  NTS  -  U9ad 

37*  08'  21.8516”  N 

TOTAL  YIELD:  110  kt  116*  03’  01.1677”  W 


CRATER  DATA: 

Subsidence  crater 
Diameter:  900  ft 
Depth:  160  ft 

VENTING : 

None,  except  during 
post-shot  drilling 

REMARKS : 

No  radiation  levels  were  detected  above  background  on  or  off  the 
NTS  from  radioactivity  released  by  this  detonation.  Some  radiatlcn 
was  detected  in  the  area  surrounding  SZ,  from  gaseous  radioactivity 
released  during  post-shot  drilling.  No  radioactivity  was  detected  off 
the  NTS  from  post-shot  operations 


SITE  ELEVATION:  4234  ft  MSL 

DEPTH  OF  BURST:  1622  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  semiwelded 
tuff 
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OPERATION  STORAX  - 


Roanoke 


PST  GMT  SPONSOR:  LRL 

DATE:  12  Oct  1962  12_ 3c t  1$&2 

TIME:  0700  1500  SITE:  NTS  -  U9q 

37°  07'  21.8364"  N 
116°  03'  02.8917''  W 

SITE  ETSVATION:  4198  ft  MSL 

DEPTH  OF  BURST:  514  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Unde  rgrourid ,  irT  alluvium 


VENTING : 

Gas -venting  and  minor  gaseous  release  occurred  at  H+7  minutes  at  SZ 
through  the  emplacement  hole  casing  and  air  dielectric  signal  and  diagnostic 
cables,  and  lasted  for  128  minutes.  The  estimated  dose  rate  at  1000  feet 
from  SZ,  normalized  to  H+l  hour,  was  22  mR/hr  and  the  estimated  total 
release,  normalized  to  H+l  minute,  was  5xl04  curies.  The  identification 
of  isotopes  is  not  available.  The  maximum  radiation  leading  outside 
the  crater  area  was  25  mR/hr  at  1000  feet  north  of  SZ  at  H+2  hours.  The 
greater  part  of  the  radiation  was  confined  to  the  vicinity  of  SZ.  The 
venting  was  stopped  by  preparations  for  post-shot  drilling 


REMARKS: 

No  other  radiation  levels  were  detected  on  or  off  the  NTS  from 
radioactivity  released  by  this  detonation.  Some  radiation  w«s  detected 
in  the  area  surrounding  SZ  from  gaseous  radioactivity  released  during 
post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS  from 
post-shot  operations 
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OPERATION  STORAX  - 


Bandicoot 


SPONSOR;  LASL 

SITE:  NTS  -  U3bj 

3/#  02'  22.3431"  N 
116*  01'  16.1267"  W 

SITE  ELEVATION:  4009  ft  MSL 

DEPTH  OF  BURST:  792  ft 

DEPTH  OF  EMPLACEMENT  HOLE:  800  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

CLOUD  TOP  HEIGHT:  10,500  ft  MSL  Underground,  in  alluvium 


PST  GMT 

DATE:  19  Oct  1962  19  Oct  1962 

TIME:  1000  IBOO 


VENTING: 

Immediately  following  the  event  a  persistent  cloud  was  produced  con¬ 
taining  appreciable  quantities  of  radioactivity  associated  with  particu¬ 
lates 

The  intensity  of  the  H-hour  release  activity  was  >  7500  R/hr.  This 
value  was  reduced  in  5  hours  to  a  minimum  of  150  R/hr.  The  ^loud  diffused 
to  the  north  and  south  and  deposited  a  maximum  dose  rate  of  20  mR/hr  at 
1410  hours  at  Area  16  and  was  reduced  to  9  mR/hr  at  1445  hours.  The  Camp 
Mercury  maximum  dose  rate  was  5.75  mR/hr  at  1335  hours  and  was  reduced 
to  1.5  mR/hr  at  1450  hours. 
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OPERATION  STORAX  - 
REMARKS ; 


Bandicoot 


The  radioactive  cloud  split  into  two  portions.  The  lower  portion 
of  the  cloud  traveled  in  a  NNE  direction  to  Area  9  where  it  remalr^d 
stagnant,  then  went  slowly  across  Flat  Top  Mesa  and  north  to  the  Area  12 
compound  The  cloud  dispersed  in  the  valleys  north  of  the 

test  site  and  no  exposures  to  people  were  detected 

The  upper  portion  of  the  cloud  traveled  in  a  southern  direction  and 
traversed  a  course  over  the  CP  Compound,  Camp  Mercury,  Cactus  Springs, 
Indian  Springs,  Lathrop  Wells  and  Highway  95  The 

cloud  was  first  detected  over  Highway  95  at  H+2  hours 
Upon  crossing  Highway  '*5,  the  cloud  was  9  miles  wide,  was  diffusing 
rapidly,  and  was  proceeding  SW.  The  intensity  at  ground  level  was  approx- 
imately  twice  background.  A  maximum  Intensity  of  50  mR/hr  was  detected 
at  A  miles  west  of  the  Mercury  junction  on  Highway  95  A 

20-mR/hr  dose  rate  was  recorded  7  miles  west  of  the  Mercury  junction  at 

H+3.5  hours  Maximum  intensities  by  portable  instruments 

(3  feet  aboveground)  were  recorded  for  Johnle ,  12  mR/hr;  Ash  Meadows, 

16  mR/hr;  Death  Valley  Junction,  3  mR/hr  and  Camp  Mercury,  5  mR/hr.  No 

radiation  was  detected  off-site  at  Area  51,  Indian  Springs  and  Pahrump 

The  highest  reading  at  ground  level  at  Cactus  Springs 
(36  miles  from  SZ)  was  approximately  0.6  mR/hr 

Figure  340  shows  contours  of  residual  gamma  activity  in  mR/hr  for  a 
midtime  of  H+24  hours.  The  contours  were  constructed  from  Rad  Safe  Group 
survey  performed  by  the  REECo 
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Figure  340.  OPERATION  STORAX  -  Bandicoot  contours  of 

residual  /vmmn  radiation  in  mR/hr  at  r  midtime  of 
H+24  hours  to  22,000  feet  downwind. 
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TABLE  111  NEVADA  WIND  DATA  FOR  OPERATION  STORAX 


BANDICOOT 


Altitude  _ H-hour  (Note  1) 


(MSD 

Direction 

Speed 

feet 

degrees 

mph 

4,010 

calm 

calm 

5,000 

191 

2.3 

6,000 

305 

4.6 

7,000 

353 

12.7 

8,000 

10 

17.3 

9,000 

9 

20.7 

10 ,000 

14 

26  5 

11 ,000 

23 

29.9 

12 ,000 

27 

23.0 

13,000 

27 

38.0 

14,000 

22 

39.1 

15  ,000 

24 

39.1 

Notes : 

1.  Observations  made  at  Yucca  weather  station. 

2.  Surface  data  (from  RAOB)  at  level  of  GZ  over  Area  3,  H-hour: 
Atmospheric  pressure  878  millibars,  temperature  13.0*0, 

dew  point  temperature  3.8°C,  relative  humidity  54%. 


OPERATION  STOP AX  - 


Santee 


PST  GMT 

DATE:  27  Oct  1962  27  Oct  1962  SPONSOR:  UU. 

TIME:  0700  1500 

SITE:  NTS  -  UlOf 

37*  08*  57.5068”  N 
116*  03'  12.6102”  W 

SITE  ELEVATION:  <254  ft  MSL 

DEPTH  OF  BURST:  1048  ft 

TYPE  OF  BURST  AND  PLACEMENT: 

VENTING :  Underground!  In  alluvium 

None,  except  during 
post-shot  drilling 

REMARKS: 

No  radiation  levels  were  detected  r.hove  background  on  or  off  the  NTS 
from  radioactivity  released  by  this  detonation.  Some  radiation  was 
detected  in  the  area  surrounding  SZ  from  gaseous  radioactivity  released 
during  post-shot  drilling.  No  radioactivity  was  detected  off  the  NTS 
from  post-shot  operations 


OPERATION  STORAX  - 

Anacoctia 

PST 

GMT 

SPONSOR:  LR1. 

DATE:  27  Nov  1962 

27  Nov  1962 

TIME:  1000 

1800 

SITE:  NTS  -  U9i 

37*  07*  22.1140’' 

N 

116*  01'  44.4795" 

W 

SITF.  ELEVATION;  4268  ft  MSL 

DEPTH  OF  BURST:  747  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  semiwelded  tuff 


VENTING: 

Venting  occurred  at  H+8  seconds  at  the  radiochemistry  sampling  area 
and  at  H+35  seconds  between  the  emplacement  pipe  <«id  the  prompt  sampling 
pipe.  The  release  endured  for  23.7  minutes 

The  estimated  dose  rate  at  SZ  normalized  to  H+l  hour,  was  8.1  R/hr 
and  the  estimated  total  release,  normalized  to  H+l  minute,  was  5x10s 
curies.  The  isotope  identities  are  not  available. 

REMARKS: 

The  effluent  gas  gave  a  maximum  reading  of  95  mR/hr  on  the  ground  one 
mile  downwind  from  SZ  at  HKJ.5  hour.  The  most  significant  radiation  was 
coi. fined  to  the  crater  and  radiochemistry  sampling  area 
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OPERATION  STORAX  - 
PST 

PATE:  7  Dec  1962 

TIME:  1100 


VENTING: 

None 


Tendrac 


GMT 

7  Dec  1962  SPONSOR:  LASL/UK 

1900 

SITE:  NTS  -  U3ba 

37°  06’  06.2914"  N 
116°  01*  45.5161"  W 

SITE  ELEVATION:  4033  ft  MSL 

DEPTH  OF  BURST:  1001  ft 

TYPE  OF  BURST  PLACEMENT: 
Underground,  in  alluvium 
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OPERATION  STORAX  - 


Madison 


PST  QMT 

DATE:  12  Dec  1962  12  Dec  1962 

flME:  0925  1725 


VENTING; 

Vented 


REMARKS : 


SPONSOR:  LRL 

SITE:  NTS  -  U12  G.01 

37°  10'  07.23"  N 
ll6P  12’  21.87"  W 

SITE  ELEVATION:  7477  ft  MSL 

DEPTH  OF  BURST:  1317  ft 

SLANT  DEPTH:  ll60  ft 

TYPE  OP  BURST  AND  PLACEMENT : 
Tunnel,  in  semiwelded  tuff 


Radiation  levels  were  detected  near  SZ  above  normal  background  from 
radioactivity  released  by  this  detonation.  No  other  radiation  levels 
were  detected  on  or '-off  the  NTS  from  radioactivity  released  by  this 
detonation.  Some  radiation  was  detected  in  the  area  surrounding  SZ 
from  gaseous  radioactivity  released  during  post-shot,  drilling  or  tunnel 
re-entry  operations.  No  radioactivity  was  detected  off  the  NTS  from  post¬ 
shot  operations 
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ora RAT TON  STORAX  - 


Numb at 


DATE: 
TIME : 


1045 


GMT 


12  Dec  1962 


1845 


VENTING : 
Vented 


SPONSOR:  LASL 

SITE:  NTS  -  U3bu 

37°  02'  49.9726"  N 
1160  oo'  56.1881"  W 

SITE  ELEVATION:  4030  ft  MSL 

DEPTH  OF  BURST:  ?6l  ft 

TYPE  OF  BURST  AND  PLACEMENT: 
Underground,  in  alluvium 


REMARKS: 

Radiation  levels  were  detected  near  SZ  above  normal  background  from 
radioactivity  released  by  this  detonation.  No  other  radiation  levels  were 
detected  on  or  off  the  NTS.  Some  radiation  was  detected  in  the  area 
surrounding  SZ  from  gaseous  radioactivity  released  during  post-shot 
drilling.  No  radioactivity  was  detected  off  the  NTS  from  post-shot 
operations 
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APPENDIX  A 


Announced  United  States  Nuclear  Detonations 

Yields  are  listed  as:  Low  (less  than  20  kt) 

Intermediate  (20  to  999  kt  inclusive) 

Low  Megaton  (one  to  several  megatons) . 

Prior  to  October  1958,  testing  was  conducted  on  an  intermittent 
basis  and  each  series  of  tests  was  designated  by  a  series  name,  such 
as  OPERATION  CROSSROADS.  The  United  States  conducted  no  tests  from 
October  30,  1958  to  September  1961.  After  resumption  of  testing,  tests 
were  conducted  year  around  and  were  listed  by  fiscal  year.  For  example, 
all  NTS  tests  during  FY-1962,  which  ended  June  30,  1962,  were  in  the 
OPERATION  NOUGAT  series  except  for  four  surface  tests  (Little  Feller  I 
and  II,  Small  Boy  and  Johnny  Boy)  designated  DOMINIC  II,  which  were  a 
continuation  of  the  DOMINIC  I  series  conducted  in  the  Pacific. 


ANNOUNCED  UNITED  STAVES  NUCLEAR  DETONATIONS 
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ANNOUNCED  UNITED  STATES  NUCLEAR  DETONATIONS 
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OTHER  GOVERfMENT  AGENCIES 

Center  for  Disease  Control 
U.S.  Public  Health  Service 
2  cy  ATTN:  G.  Caldwell 

Central  Intelligence  Agency 
ATTN:  CMS,  P.  Zranka 

Department  of  Comnerce 
National  Bureau  of  Standards 
Center  for  Radiation  Research 
2  cy  ATTN:  J.  Hubell 

Department  of  Health,  Education  &  Welfare 
Food  &  Drug  Administration 
Bureau  of  Radiobiological  Health 
ATTN:  J.  VI 11  forth 

Department  of  Justice 
12  cy  ATTN:  B.  Titus 

Office  of  the  Governor  of  the  State  of  Utah 
2  cy  ATTN:  C.  Peterson 

U.S.  House  of  Representatives 
Subcommittee  on  Health  &  the  Environment 
Committee  on  Interstate  &  Foreign  Comnerce 

U.S.  Nuclear  Regulatory  Commission 
ATTN:  R.  Whipp 

U.S.  Senate 

Committee  on  Armed  Service 
U.S.  Senate 

Committee  on  Veterans  Affairs 
ATTN:  M.  Milligan 

U.S.  Senate 

Subcommittee  on  Energy,  Nuclear  Proliferation 
A  Federal  Services  Committee  on  Govt.  Affairs 
ATTN:  T.  Nelapoldi 

U.S.  Senate 

Subcomni ttee  on  Health  &  Scientific  Research 

Utah  Cancer  Registry 
University  Medical  Center 
2  cy  ATTN:  B.  Lyon 

Veterans  Administration 
ATTN:  L.  Hobson 
2  cy  ATTN:  D.  Starbuck 
2  cy  ATTN:  F.  Kuta 


DEPARTMENT  OF  ENERGY  CONTRACTORS  (Contlnwdl 

Lawrence  Liverwort  Laboratory 

ATTN:  Document  Control  for  L-2M,  J,  Knox 
ATTN:  Document  Control  for  Technical 
Information  Dept. 

ATTN:  Document  Control  for  L-W,  T.  Harvey 
ATTN:  Document  Control  for  F.  Serduke 

Oak  Ridge  National  Laboratory,  Nuclear  Dlvtalen 
ATTN:  Document  Control  for  Central  Research 
Library 

ATTN:  Document  Control  for  F.  fonatt 
ATTN:  Document  Control  for  C.  Clifford 

Sandla  Laboratories 

ATTN:  Docunent  Control  for  J.  Kalxur 

DEPARTMENT  OF  DEFENSE  CONTRACTORS 

BDM  Corp. 

ATTN:  C.  Somers 

Brookhaven  National  Laboratory 

ATTN:  Nat.  Neu.  Cross.  Sec.,  S.  Pearl  stein 

Energy  Systems,  Inc. 

ATTN:  B.  Ogle 

General  Electric  Company-TEMPO 
ATTN:  OASIAC 

General  electric  Compat  E/PC1 
2  cy  ATTN:  DASIAC 

I  IT  RESEARCH  Institute 
ATTN:  J.  Bridges 

Institute  for  Defense  Analyses 
ATTN:  L.  Schmidt 

OAYCOR 

ATTN:  P.  Harris 
ATTN:  E.  Weary 

National  Academy  of  Sciences 
National  Materials  Adivsory  Board 
ATTN:  S.  Jablon 

RAD  Associates 

ATTN:  H.  Brode 
ATTN:  J.  Marcum 
ATTN:  C.  Macdonald 

Reynolds  Electrical  and  Engr.  Co.,  Inc. 

ATTN:  Document  Control  Facility  for  W.  Brady 

Science  Applications,  Inc. 

ATTN:  J.  Klemm 
ATTN:  J.  McGahan 
ATTN:  J.  Goetz 
ATTN:  W.  Layson 

Tech  Reps,  Inc. 

ATTN:  B.  Collins 


DEPARTMENT  OF  ENERGY  CONTRACTORS 

Los  Alamos  Scientific  Laboratory 

ATTN:  Document  Control  for  D.  Harris  A  E.  Young 
ATTN:  Document  Control  for  T.  Dowler 
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